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ECONOMIC ASPECT OF THE ENGLISH ENGINEERS' 
STRIKE. 

Looked at from the American standpoint, it is evi- 
dent that in the recent struggle between employers and 
men in the EngHsh engineering trades, the employers 
have been fighting for the interests of labor fully as 
much as tor their own. While the ostensible object 
at which the Aiiialgaiiiated Society of Engineers was 
aiming was the reduction of the working time of the 
men to forty-eight hours a week, or eight hours a day, 
the actual object was the control of the output of 
work, the right of the society to determine the proper 
amount of finished product to be turned out by a given 
amount of labor. In other words, the fight has not 
been so much one of labor against capital as of labor 
against labor-saving machinery and tho.se modern 
principles of shop management which have made 
American shops the most economical in the world and 
American machinists at once the best paid and most 
l)roductive that ever stood at a vise or ran a shop 
tool. 

The theory that the introduction of labor-saving 
machinery is prejudicial to the interests of labor is one 
that has long ago been exploded in this country. Our 
artisan classes have come to understand that the 
cheapening of a product, due to the use of improved 
machinery in its manufacture, increases its sale and 
demand to such an extent that for one skilled artisan 
who is displaced five others are employed to meet the 
demand so produced. 

Indirectly the late strike may be traced to the in- 
fluence of American competition upon the British en- 
gineering trades. The wonderful strides which we 
have made, especially in the past decade, have been 
closely observed by Englisli manufacturers, and the 
methods by which we have been enabled to undersell 
them are better understood upon the other side of the 
water than is generally supposed. There is every 
reason to believe in the light of recent events that the 
survival of what Americans would term antiquated 
tools and out-of-date methods in some of the first-class 
establishments of that country is due to the opposition 
of the men rather than to any conservatism and lack 
of enterprise on the part of the employers. The strike, 
looked at in this light, was a conflict between the old 
order of things and the new, and luckily for both 
masters and men it is the new that has triumphed. 
Had the labor unions prevailed, subsequent history 
would have shown that the victory was a hollow one 
and altogether delusive. The right of the unions to 
determine the output of labor would have proved a 
drag upon the wheels of British industry which in a 
very few years would have left it hopelessly behind in 
the race for commercial supremacy. 

Now that the employers are at liberty to run their 
establishments with a free hand, we may look for a 
speedy assimilation to American methods and an ex- 
tended use of American tools — a change which, while 
it may render the English keener competitors, is cer- 
tain to open an ever increasing market for the special 
machine tools for which this country is famous. It is 
an interesting question how far the adoption of our 
methods will enable England to compete successfully 
with us in those lines on whieh we are at present able 
to undersell her. Unless the British manufacturers 
have been making exceptional profits. It is difficult to 
see how in certain lines they can ever come down to 
American prices ; as, for instance, :n the locomotive 
export trade, where we can deliver an engine for $7,000 
which the British manufacturer refuses to build for 
less than $10,000. 

However, it is certain that in spite of the temporary 
loss to both capital and labor, the late struggle will 
prove to be a positive benefit to the engineering trades 
of Great Britian. Unless we are mistaken, the 
$15,000,000 in wages and the $300,000,000 in trade which 
the six months' struggle has cost will ultimately prove 
to have been no extravagant price to pay for the vin- 
dication of the fundamental economic principle which 
has now been established. 



EXTENSIONS OF PATENTS. 

It is a notable fact that the instances in which exten- 
sions of United States patents are granted are now, 
and have been since 1861, extremely rare, and such 
also seems to be the case in England, although, accord- 
ing to The London Times, the judicial committee of 
the Privy Council did, on December 9, extend the du- 
ration of a patent beyond the usual term of fourteen 
years. This was the Timmis patent, taken out in 
1883, for a new method of working and interlocking 
railway signals by means of electricity. The patentee 
" laid stress on the dislike of the companies to make 
use of a novel and untried method, and on the circum- 
stances that he was out of pocket, and had so far 
earned no profits." The Times very justly remarks 
that "No doubt many inventors of useful contrivances 
find, at the close of the period covered by their patents, 
that they have made little way. Prejudice has to be 
overcome, interested opposition to a novelty may be 
strong, or the need for the invention may not be great 
until such period is nearly run out," and suggests that 
this ten-year extension " will encourage inventors to 



ask a similar boon oftener than has been customary," 
as " many other inventors of equal merit find them- 
selves at the end of the period covered by an original 
patent in a woi'se plight than his." 

Whatever encouragement, however, may be afforded 
by this precedent to those seeking extensions of Eng- 
lish patents, it is evident that the matter of obtaining 
extensions of United States patents stands on a very 
different footing. Applications for such extensions in 
England are examineti by a coiimiittee of the Privy 
Council, composed of eminent noblemen, the leading 
law officers, and other officials, who may always be ex- 
pected to expedite hearings and make a decision equita- 
ble alike to the public and the patentee ; while here an 
extension is only to be had by act of (Congress, and the 
great difficulty and inevitable delay always experienced 
in getting through any special legislation in that body 
are too well understood to encourage hope of success 
on the part of inventors who might think they had 
good ground to apply for extensions of their patents. 
There has been but one extension of a United States 
patent in the last twenty years. 

But this has not always been the case in regard to 
United States patents^. By the act of 1886, the Coin- 
missioner of Patents was empowered to grant exten- 
sions of patents, the Secretary of State and the Solicitor 
of the Treasury, in conjunction with the Commissioner 
of Patents, being then constituted a board to hear 
evidence in support of applications for such extensions. 
By the act of 1848 the power to grant extensions was 
conferred on the Commissioner of Patents solely, but 
by the act of 1861, by which the term of a patent was 
made seventeen years, instead of fourteen years, as 
had previously been the case, all extensions for pat- 
ents granted thereafter were prohibited. 

It may well be questioned whether this legislation 
was altogether wise, and whether the mere lengthen- 
ing by three years of the terms of all patents should 
operate as a bar to any extension of a patent, no mat- 
ter how meritorious the ease, or what might be the 
equities involved — for this is practically what it 
amounts to when the sole power to make extensions is 
reserved by Congress to itself. Even were congress- 
men always willing to entertain probably meritorious 
cases, there are too many members to permit the House 
to make any practical examination of the questions 
which might thus arise, but which would be quickly 
disposed of by a small board of disinterested officials, 
in conjunction with a representative of the Patent 
Office. Such a board, including possibly a justice of 
the Supreme Court, might be depended upon to safe- 
guard the interests of the pu blic in all cases, and still, 
in many instances, grant extensions on meritorious pat- 
ents which had so tardily come to be appreciated by 
the public as to yield the inventor.q no return. 



OUR INCREASING FOREIGN TRADE. 

The statistics of foreign trade, recently issued by the 
Treasury, show a truly remarkable increase over the 
preceding year. The exports reached the great total 
of $1,099,139,519, an increase of some $93,300,000 over 
those of 1 he year before. The imports were valued at 
$743,030,855, an increase of some $61,000,000 over those 
of the year 1896. The excess of the exports over the im- 
ports was $356,498,664, an increase of $33,300,000 over 
the excess of the previous year. The figures of the 
exports and imports of gold coin and bullion show a 
decrease, the exports being $34,174,183, a decrease of 
some $33,800,000 over the year 1896, and the imports 
being valued at $39,079,540, a decrease of no less than 
$73,600,000 for the year. 

It is noteworthy that the figures for December are 
considerably higher than the average monthly figures 
for the year, showing that the growth of the foreign 
trade is steady and likely to continue under existing 
conditions. The value of the December exports was 
$134,474,435. and of the imports $51,514,733, an increase 
of the exports of $7,300,000 and a decrease of the im- 
ports of $7,400,000, compared with the figures for De- 
cember of 1896. The excess of the exports over the im- 
ports for the month was $73,900,000, as against an ex- 
cess of $58,300,000 in a comparison of December of last 
year with the same month in 1895. 

In this connection the figures of British foreign trade 
for 1897 will be of interest. The total value of exports 
was $1,150,000,000, a decrease of $38,500,000 on the pre- 
ceding year, and the imports reached the enormous to- 
tal of $3,030,000,000, an inci-ease of $46,50", 000. The de- 
creased exports are attributed to foreign tariff restric- 
tions, particularly those of this country, and to the en- 
gineering dispute referred to in another column. 



THE INDUSTRIAL OUTLOOK IN EGYPT. 

The former United States consul at Cairo, Mr. F. C. 
Penfield, has contributed to the February number of 
The Forum a valuable paper regarding the agricul- 
tural development of Egypt which has occurred under 
the so-called protectorate of Great Britain. 

The writer holds decided views as to the moral as- 
pects of the continued occupation of Egypt, so long 
after the ostensible obi^iots of that occupation have been 
achieved. He is convinced that the British govern- 
ment not only intends to remain permanently in pos- 
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session of Egypt and the reconquered distiicts. but 
that it intends to recover the whole of tlie eastern Sou- 
dan, and that the reeonquest is preparatory to an im- 
portant scheme of industrial development. The fact 
that Mr. Penfleld condemns the occupation on moral 
grounds does not deter him from giving full credit for 
the great improvement which has taken place in the 
condition of the Egyptian people, and the present arti- 
cle, liise all his contributions, official or otherwise, on 
this interesting topic, is both valuable and timely. 

It was pointed out many years ago by tlie African 
traveler, Sir Samuel Baker, that if the great volume of 
water in the Nile were controlled, it would be possible 
to transform the Nubian desert into a vast cotton 
field, whose harvests would go far to render England 
independent of the cotton supply from the United 
States. Already, indeed, the lower Nile valley is a 
productive cotton field, and under the British occupa- 
tion the area under cultivation has doubled. The new 
irrigation works which are continually being con- 
structed enable larger areas to be planted, and the 
yield is steadily increasing. 

The Egyptian cotton has a special value on the 
market, owing to the exceptional length of its fiber, 
and last year's crop of 1,100,000 bales was sold for two 
cents per pound more than was realized for American 
upland cotton. The Egyptian cotton is extensively 
used both in Europe and in this country, our importa- 
tion amounting annually to about 100,000 bales. To 
this advantage in quality must be added the fact that 
the Egyptian climate is particularly suitable to the 
raising of cotton, the average crop being about 560 
pounds per acre. Labor, moreover, is cheap, wages 
averaging only about eighteen cents per day for each 
hand. With this high yield, high market price and 
small cost of labor, it is not surprising to learn that 
about $55,000,000 are realized from the cotton crop 
alone. It is probable that a large increase in this 
amount will result from the increased acreage which is 
being brought under cultivation on the Nile delta. 
Mr. Penfield is of the opinion that five years from now 
the total output from this district will be one and a 
half million bales — an increase of some forty percent on 
the present yield. The revenue obtained from cotton 
alone suffices to pay the interest on a heavy debt and 
to carry on the government. It is stated that were it 
not for the present military expedition up the Nile, 
there would be an actual surplus in the Egyptian 
treasury. 

The writer of this interesting article points out that 
the conquest of the Soudan will probably result in the 
cultivable districts being devoted to wheat raising, and 
the great tracts of country will once again, after the 
lapse of centuries, be devoted to husbandry. If this 
should happen, the great Nile basin will once more be- 
come, as it was in the days of the Pharaohs, one of the 
great granaries of the world. Furthermore, it is 
stated that, within the last two years, and more par- 
ticularly since the disastrous war in Cuba, the cultiva 
tion of the sugar cane has been taken up in several 
parts of the Nile valley. The sugar is stated to be of 
excellent quality, and there was a sufficient amount of 
it raised last year to increase the wealth of Egypt by 
about $8,000,000. The writer states that the area de- 
voted to the sugar cane is likely to be doubled within 
a short time. It is possible that the Egyptian sugar 
crop will cut a not inconsiderable figure before long in 
the statistics of the world's supply. 



COUMISSIONES DUELL SWOBN IN. 

Mr. Charles H. Duell was sworn in as Commissioner 
of Patents on February 5. The oath was administered 
by Assistant Chief Clerk W. H. DeLacy, of the In- 
terior Department. After the ceremony Mr. Duell 
went into conference with Assistant Commissioner 
Greeley, and the greater part of the day was spent in 
discussing Patent Office affairs. The new Commissioner 
promises to be popular, as he is very approachable and 
has the faculty of making the visitor feel at ease. He 
said to the representatives of newspapers that he was 
acquainting himself with the situation and he did not 
care to discuss the question of the office until he was 
thoroughly acquainted with the condition of affairs. 
He referred the newspaper men to Assistant Commis- 
sioner Greeley, who said: 

" We are deeply interested in the pending appro- 
priation for the support of the Patent Office during the 
coming fiscal year. The appropriation bill, as reported, 
provides for a slight increase in the working force of 
the office, but it is so slight as not to materially affect 
the conditions, which even now are becoming of mon- 
strous proportions. The new bill, I believe, gives us a 
new principal examiner, nine assistant examiners and 
three messengers. We originally estimated for four 
principal examiners, thirty-six assistant examiners, 
thirty-five clerks and ten messengers. The Secretary 
cut this estimate to two principal examiners, eighteen 
assistants, eleven clerks and fourteen messengers. 
This matter of additional help is a most serious prob- 
lem, more important to-day than ever before, and be- 
coming more so every twenty-four hours. 

" Even with the small increase allowed by Congress, 
we would be better off, if only the appropriation were 



made innnediately available. But, instead of that, the 
additional help cannot be utilized until next July, and 
by that time this office will be seriously behind in its 
work. To-day our examiners are from three to four 
months behind in their work, and some divisions are 
as much as six months behind. 

" We have on hand, in round numbers, awaiting ac- 
tion, 13,000 cases, of which number 9,600 have never 
been looked at. In the next four months our business 
will largely increase. March, April, May and June 
have heretofore been the heaviest months of the year, 
and there is no reason to doubt the record will be kept 
up. So you see, when July comes around, we will be 
hopelessly behind. I estimate we will receive in that 
time 14,0;)0 new cases. So it is easy to understand how 
important it is to have an adequate force to do the 
work. It is not generally understood what a large pro- 
portion of the government revenue comes from this 
office. Last year we covered into the Treasury, after 
paying the running expenses of the office, $317,135.05, 
and the books of the Treasurer of the United States 
show a total of $5,093,614,23 paid to the general gov- 
ernment by the Patent Office after paying all its ex- 
penses. The inventors are protesting against the de- 
lay. They claim, and very properly, too, they are 
entitled to prompt and efficient service. The govern- 
ment requires them to pay for the work in advance, 
and then they are required to wait for months before 
having their applications attended to. One thing is 
certain, the efficiency of the Patent Office demands, in 
the interest of its clients, a suitable force of employees 
to prosecute the work intrusted to it." 

CHANGES IN FOREIGN PATENT LAWS AND PRACTICE. 

Political events in 1897 have apparently influenced 
the patent legislation and the patent practice of several 
countries, and it is interesting to note that while in 
some cases the securing of protection for inventions 
has been facilitated, in others a spirit hostile to foreign 
inventors is manifested. 

Peace having been concluded between Turkey and 
Greece, both of these countries are naturally intent 
upon fosteringcommereial and industrial development. 
Although no patent law exists in Greece, special grants 
have been made to protect inventions, and the legisla- 
ture has lately been found to be more liberally dis- 
posed, so that the expense of securing such grants has 
been reduced to a reasonable figure. Greece, owing to 
its commercial relations, is one of the most important 
nations on the eastern Mediterranean, as the Greeks 
have extensive relations with Turkey in Europe and in 
Asia and Egypt. Inventions relating to navigation 
and to mining or quarrying would seem to be particu- 
larly adapted for introduction in Greece. Turkey's 
industrial development is seriously hampered by vari- 
ous ordinances, one of which prohibits the use of elec- 
tricity in the empire, yet there is a party in favor of 
modern improvements, and even the government is 
now making strenuous efforts to stimulate trade. It is 
to be noted, however, that no patent will be granted 
in Turkey for improvements in arms or ammunition, 
or for any machine in which electricity is to be used as 
the main motive agent. 

The courts of Egypt have granted efficient protection 
to foreign patentees when legalized copies of the for- 
eign patent have been deposited in Egypt, according 
to certain formalities. If the patent is for a machine, 
two photographs of the patented article should also be 
supplied. Since the British occupation, Egypt has 
developed very rapidly, and its natural resources will 
undoubtedly enable it to regain, in a large measure, 
its former importance as an agricultural country. 
Egyptian cotton is known as one of the best upon the 
market. The modernizing of Egypt is progressing very 
rapidly, steam and electric railways being continually 
extended, and American manufacturers ought to avail 
themselves of the opportunities thus offered. 

The South African Republic (Transvaal) on October 
15, 1897, put into operation a new patent law which is 
extremely illiberal to foreigners. Every applicant for 
a patent who resides abroad is required to furnish, 
with the application, a bond or other approved security 
to the amount of $500. This is for the purpose of meet 
ing the cost of (lontesting any opposition that may be 
made to the grant of the patent. Inasmuch as the 
government may award costs to the opponent in case 
he is successful, the expense of contesting an opposition 
may be very considerable. Of course, in case the 
patent issues without opposition, or if the opponent 
has to pay the costs, the security will be refunded. 
Efforts are being made to secure a reduction of these 
prohibitive rates. 

Japan having in 1897 enabled foreign inventors to 
secure protection by patents, American manufacturers 
and inventors have largely availed themselves of the 
opportunity of strengthening their position in this 
promising field. The practice of the Japanese patent 
office in regard to applications made by foreigners has 
been settled, and the requirements as to novelty are 
substantially identical with those made in accord- 
ance with British patent practice, that is, the applica- 
tion must be filed before the invention becomes pub- 
licly known or used in Japan. More particularly, the 



application should be filed before a copy of the United 
States patent reaches the Japanese patent office. 

China grants no patents, but nevertheless protects 
foreign inventors who have obtained patents in their 
own country. To secure this_ protection, certain formali- 
ties have to be complied with, and the patentee must 
establish his right by filing duly certified copies of his 
patent and any other documents proving his title. 
There is no doubt that China will soon enter upon a 
period of modernization similar to that which has 
brought Japan into such prominence, and already we 
hear of considerable activity in railway construction and 
in the starting of new factories, such as spinning mills. 
The competition of British, German and Japanese 
manufacturers upon the Chinese market is very keen, 
and American exporters will do well to secure protec- 
tion for inventions which otherwise might be con- 
trolled by their foreign competitors. 



TWO INTERESTING DISCOVERIES IN ITALY. 

Two discoveries have just been made in Italy, one in 
Rome and one in Florence, which are of the utmost im- 
portance. SignorMarucci, the archaeologist, has discov- 
ered an imposing wall painting in the Palace of Tiberius 
on the Palatine Hill. It is considered that this pic- 
ture will prove an important addition to Christian his- 
tory. The painting evidently represents the prepara 
tion for the crucifixion. Around the cross are soldiers 
bearing ladders and under each soldier is written his 
name. Among them will be found Pontius Pilate. 
The figures are 5j% inches high. The inscription con- 
sists of fifteen lines, of which five have been decipher- 
ed. It contains the name " Christus." The Pope was 
immediately informed of the discovery, and Signor 
Marucci will shortly publish a monograph on his dis- 
covery. When all of the mediaeval and modern build- 
ings have been cleared off from the Palatine, it is pro- 
bable that other important discoveries will be made. 

A fresco by Ghirlandajoin theOrgnissanti Church, at 
Florence, has been discovered in the ancient Vespucci 
Chapel, which contains a portrait of Amerigo Vespucci. 
Students of art history have for a long time believed 
that the fresco was lost when the chapel was white- 
washed in 1616, though it was perfectly well known 
that it had existed at one time. It is mentioned by 
Vasari, who says, " Domenieo (Ghirlandajo) has portray- 
ed the likeness of Amerigo Vespucci, who sailed to the 
Indies." A contemporaneous portrait of this impor- 
tant personage in the history of the discovery of the 
new world promises to be another one of the artistic 
sensations of Florence like that of Botticelli's " Pallas" 
two years ago. 



THE SAFE DEPOSIT BUSINESS IN ANCIENT ROME. 

We are inclined to consider that safe deposit vaults 
are entirely an invention of the nineteenth century, 
but this is not the case. In 1885, during the building 
of the quarter of Testaccio, in Rome, which was the re- 
gion of the public granaries, an official advertisement 
was found for leasing a " horrea," or public granary, 
under the empire of Hadrian. The advertisement is 
given in Prof. Lanciani's interesting work, "Pagan 
and Christian Rome," as follows : 

"To be let from to-day, and hereafter annually (be- 
ginning on December 13) : These warehouses, belong- 
ing to the Emperor Hadrian, together with their grana- 
ries, wine cellars, strong boxes and repositories. 

" The care and protection of the official watchmen is 
included in the lease. 

"Regulations: 1. Any one who rents rooms, vaults 
or strong boxes in this establishment is expected to 
pay the rent and vacate the place before December 13. 

" II. Whoever disobeys regulation No. I, and omits 
to arrange with the horrearius (or keeper-in-chief) for 
the renewal of his lease, shall be considered as liable 
for another year, the rent to be determined by the ave- 
rage price paid by others for the same room, vault or 
strong box. This regulation to be enforced in case the 
horrearius has not had an opportunity to rent the said 
room, vault or strong box to other people. 

"III. Subletting is not allowed. The administra- 
tion will withdraw the watch and the guarantee from 
rooms, vaults or strong boxes which have been sub- 
let in violation of the existing rules. 

" IV. Merchandise or valuables stored in these 
warehouses are held by the administration as security 
for payment of rental. 

"V. The tenant will not be reimbursed by the ad- 
ministration for improvements, additions and other 
such work which he has undertaken on his own ac- 
count. 

" VI. The tenant must give an assignment of his 
goods to the keeper-in-chief, who shall not be held re- 
sponsible for the safe keeping of merchandise or valu- 
ables which have not been duly declared. The tenant 
must claim a receipt for the said assigriment and for 
the payment of his rental." 

Many of the temples were also used for the keeping 
of money, jewels, plate, etc. Of course, the temples 
were constantly watched, and on this account Vi^ere safe 
from thieves. Official weights and measures were also 
kept in the temples. 
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AN IMPROVED WEIGHING SCOOP. 

The illustration represents a convenient device for 
use in the household, in hotels and warehouses, and by 
retail merchants and others. In connection with the 
usual pan of a scoop is arranged a scale mechanism, 
whereby the contents of the pan may be weighed and 
the weight indicated by a pointer moving on a dial 
face, as shown in Fig. 1, Fig. 2 representing a sectional 
view of the scale mechanism. The invention has been 
patented by John M. Withrow and W. H. Theobald, 
of Apalachicola, Fla. The scale mechanism is car 
ried by a sunken portion of the bottom of -the casing 
to which the handle is secured, the handle portion 
having skirts forming a downwardly opening cavity 
receiving the upper portion of the scoop or pan. At 
each side of the pan are links with eyes in which are 
knife edges resting upon pairs of arms connected by 
beams, each beam with its arm forming a lever rocking 
on a fulcrum formed by knife edges for each arm roll- 
ing in bearings on the braced bottom of the handle 
casing. The intermediate portion of each beam is con- 
nected by links to a carriage which slides vertically 




WITHROW AND THEOBALD'S WEIGHING SCOOP. 

on the arbor carrying the pointer of the scale, a scroll 
spring being arranged to normally lift the pan. Weight 
placed in the pan causes the arms which rest in the knife 
edges of the eyes from which the pan is supported to 
swing down, throwing up the carriage, which is so con- 
nected as to cause the turning of the arbor and the move- 
ment of the pointer on the dial. The tension of the spring 
may be readily regulated, and a proper adjustment of 
the parts causes the indicator to show the weight of 
material in the pan. By means of a thumb plate the 
pan may be held rigidly, if it is not desired to utilize 
the weighing mechanism. 



SMITH'S CHANGE-MAKING DEVICE, 

To facilitate the changing of coins or bills by rapidly 
and accurately bringing out the required change by 
operating proper levers is the object of the invention 
illustrated by the accompanying figures, and which 
has been patented by Andrew A. Smith, of Westport, 
Wash. It comprises essentially a casing having a num- 
ber of coin receptacles or hoppers, each of which con- 
tains coins of one denomination only, and mechanism 
by which one coin at a time may be produced from 
either of the hoppers. Fig. 1 is an outside view of the 
complete device, Fig. 2 showing a section through one 
of the hoppers. The case is intended to be placed at 
the rear of a counter, with its upper portion slightly 
above the surface — though not interfering with the dis- 
play of goods by a salesman — a tube discharging the 
coins upon the counter opposite the case, as indicated 
in Fig. 1. The cover of the case is hinged, to afford 
ready access to the interior, and has a series of slots. 




beneath each of which is a coin receptacle similar to 
that shown in Fig. 2, the inclined projections in the re- 
ceptacles preventing the removal of coin by turning the 
case over. In the sloping bottom of each coin recep- 
tacle is a slot which will pass but one coin at a time, 
and opposite these slots are coin-receiving cups having 
false bottoms attached to vertical rods on which are 
spiral springs, normally holding the cups in lowered 
position. The cup-supporting rods are, however, pivot- 
ally connected with levers whose outer ends project 
through slots in the casing, terminating in keys marked 
with the denominations of the coins in the different re- 
ceptacles ; and on the depression of the proper lever, 
when it is required to make change, the cup and its 
false bottom is elevated, the latter coming in contact 
with a pivoted discharge lever, the tripping of which 
causes the coin to be thrown into the discharge spout. 
One or more of the keys are thus depressed to operate 
the levers to discharge the required coin from the dif- 
lerent receptacles, according to the change desired. 
The cover is provided with a lock, to prevent unau- 
thorized access to the interior of the casing, and within 
the casing is a lock plate which may be moved to pre- 
vent operating the keys. 

i^ » » I » 

The Forgotten Colonial Library. 

The tearing down of the building which covered the 
east wall of Independence Hall has brought forward 
some unexpected testimony in confirmation of the spe- 
cifications, as well as some unanticipated facts which 
are of great interest and importance. The face of this 
wall shows unimpeachable evidence of a building hav- 
ing existed of which the present generation had no 
knowledge, and to which reference is made in all old 
documents, letters, etc., but which had dropped out of 
sight. It is barely a century since stood fully equipped 
the •' Colonial Library," corresponding to our " Con- 
gressional Library " of to-day, from which public men 
indited their correspondence. Well might Scrooge 
say, "And are we so soon forgotten?" But it is hard 
to think that the existence of such a building should 
have had no record. It has, fortunately, left its own 
record on the wall of the old State House. Concerning 
the Colonial Library, Frank M. Etting's " History of 
Independence Hall" says, on page 26, a resolution was 
adopted in 1752 to place at the southeast corner of the 
State House a structure for the use of the committees 
and "for our books." Etting adds that "the absurdity 
of such a building must have prevented its accomplish- 
ment." But here is the unimpeachable evidence that 
it was built, and the further evidence of correspond- 
ence dated from it. It probably went down with the 
changes made in 1813. — Philadelphia Ledger. 



A NOVEL CHANGE-MAKING DEVICE. 



GAS AND GASOLINE ENGINES. 

The steadily increasing popularity of gasoline power 
for driving machinery and for propelling boats 
has led to the perfection of a gas and gasoline 
engine, by the Mianus Electric Company, Mi- 
anus, Conn., which is peculiarly fitted to sup- 
ply the demand, excelling in economy, safety 
and durability. The company are manufactu- 
rers of complete gas or gasoline engines of from 
one to six horse power, both stationary and 
marine, and can supply the castings, parts and 
working drawings for the one horse power and 
two and one-half horse power engines, for ex- 
perimental purposes and for those who wish to 
construct their own engines. The accompany- 
ing illustration shows the two and a half horse / 
power '■ Palmer " marine gasoline engine, built / 
on the two cycle compression type, with an 
impulse at each revolution of the crank. The 
company also build them on the four cycle 
type having an impulse every other revolution. 
These engines are readily adapted to motor car- 
riages and are also used for running printing 
presses and dynamos for electric lighting. They 
occupy but little space and consume a small 
quantity of gasoline or gas. 

< « t > ^ 

New York's Population 3,438,899. 

An official estimate of the population of 
Greater New York was given out February 10 
by the Health Department as follows : Number 
of persons in all five boroughs, 3,438,809, of 
which 1,911,755 are in the borough of Manhat- 
tan ; 137,075 in the Bronx; 1,197,100 in Brook- 
lyn ; 128,042 in Queens and 64,927 in Richmond. 

London, by the census of 1891, had 4,231,000 
inhabitants, so that New York is about a million 
less. In 1891 Paris had 2,447,957 inhabitants, while in 
1895 Berlin had 1,677,351, tlien comes Canton with 
1, 600,000, Vienna with 1,364,548 and Tokio with 1,214,113 



vanized iron with a substantial bail for the convenience 
of persons handling the garbage bucket. It is hardly 
noticeable when the tile is properly inserted in the 
ground. It is covered by a neat cover. The cost of 
such a receptacle would be about $1.50. 



A WATER JACKETED FURNACE AND BOILER. 

The accompanying illustration represents a furnace 
and boiler in which the furnace is water-jacketed on 




INNES' STEAM BOILER. 

its sides and top, and special provision is made to in- 
sure a perfect circulation and the rapid production of 
steam. The invention has been patented by Robert 
W. Innes, of No. 624 North Thirteenth Street, Omaha. 
Neb. Fig. 1 represents the boiler in perspective, 
with portions broken out to show the interior. 
Fig. 2 being a view in section. The fire box has 
a grate with forward movable section, rocking on a 
horizontal shaft, whereby it may be dumped by means 
of a crank at one side, and the top of the fire box wa- 
ter jacket ia braced by central water legs at its front 
and rear, communicating with transverse water beams, 
the feed pipe entering the water jacket at the rear of 
the fire box. Extending rearwardly from the water 
leg and water beam at the rear of the firebox are water 
tubes which pass beneath and turn up at the rear end 
of the boiler, to communication with a U-shaped head- 
er, these tubes being in the immediate path of the pro- 
ducts of combustion, and each tube having a rearward 
extension, provided with a plug, by removing which 
the tubes may be blown out. The center of the header 




An Inexpensive Garba;^e Receptacle. 

The committee on nuisances of South Park, Day- 
ton, Ohio, is supplying a receptacle for holding garViage 
and rubbish which is very ingenious. The outside cas- 
ing is a tile such as is in use for ordinary sewers. It is 18 
inches in diameter and 28 inches deep. This tile is set 
in the ground, the top being about 3 inches above the 
surface. Into this is fitted a receptacle made of gal- 



THE "PALMER" MARINE GASOLINE ENGINE. 

is connected with the top of the steam dome, and a 
pipe leading from the forward portion of the boiler at 
the top is connected with a water column in front of 
the boiler and thence with the water jacket over the 
furnace, the column serving to indicate the condition 
of the water in the boilers. Water tubes also lead 
from the lower rear portion of the boiler to the water 
beam at the rear of the fire box. To make tortuous 
the passage of the gases rearward from the fire box, 
transverse baffle walls are arranged, each having a 
break therein, and the breaks being arranged at alter- 
nate sides, thus insuring the more perfect combustion 
of the gases. 
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HABITUAL ATTITUDES OF ANIMALS CONSIDEBED AS 
A DEPAETMEKT OF COMPARATIVE ZOOLOGY. 

BY J. CARTER BEARD. 

(Continued from page 107.) 

One of the most remarkable discoveries in ornitho- 
logy in late years is that of a 
feathered quadruped, the crest- 
ed hoatzin, or Opisthocomus 
cristatus. This remarkable bird 
haunts the deepest recesses of 
the immense forests that extend 
from the northern seacoast of 
South America to the Amazon 
River. The hoatzin is remark- 
able for possessing, while a nest- 
ling, four legs, two of which re- 
semble those of reptiles. The 
attitudes of the young birds as 
they leave the nest, which they 
do at a very early age, and climb 
over the adjoining limbs and 
twigs, are far more like those of 
tree toads than of birds. Mr. 
J. J. Qwelch, who saw them in 
British Guiana, writes that, soon 
after hatching, the well develop- 
ed claws on the poUax and index 
are continually used for hooking 
and holding on surrounding ob- 
jects, by means of which the 
nestlings clamber far away from 
the locality where they were 
born, following the parent bird 
at feeding time. 

Prof. F. A. Lucas, in an excel- 
lent monograph on the subject, 
says : " The parent birds not 
only have no claws upon their 
wings, but their thumbs even 
are so poorly developed that 
one would hardly suspect that 

in the nestlings we have the nearest approach to quad- 
rupeds found among existing birds. Here, then, we 
have an epitome of development extending elsewhere 
through uncounted ages compressed into the life his- 
tory of a single bird, and graphically expressed in the 
habitual birdlike attitudes assumed by the adult and 



partake much of the character of silhouettes, they 
will serve to indicate the more characteristic attitudes 
th^i lizard may assume in running. The profile of the 
running reptile is peculiarly interesting, it possesses so 
much in common with that of a long tailed running 




impressible soil, would be three-toed like that of a 
bird and would also correspond with such as are left 
in Mesozoic strata by various typical dinosauria. 
Whether or not this method of running has been 
transmitted from a lizardlike dinosaurian, or has been 
developed independently among 
its family group, is a question 
concerning which it would be 
difficult to pronounce. The phe- 
nomenon, while frequent among 
the reptilia of bygone ages, is, 
with the exception of chlamydo- 
saurus, extinct among living 
types;" and the bipedal attitude 
it assumes is, on that account 
alone, of unique interest. As 
may be conjectured from what 
has gone before, the habitual 
attitude of animals is a science, 
in itself as well worthy consid- 
eration as any connected with 
natural history. It has fixed 
principles and many phases, as 
the attitudes of animals moved 
by love or anger, in health and 
<i. sickness, in action and repose ; 
attitudes common to genera, to 
families, to classes and those 
peculiar to species ; attitudes of 
the young as compared with 
adults, besides many other 
branches of the subject, all im- 
portant and doubtless fertile and 
fruitful upon cultivation, and at 
the present stage of progress in 
biological investigation, certain- 
ly seeming to demand attention. 



FOOT SHOWING HOW THREE-TOED TRACKS ARE MADE BY A FIVE-TOED FOOT. ATTITUDES OF 
FRILLED LIZARD AND RESEMBLANCE TO A RUNNING PHEASANT. 



bird, such as a pheasant. One point in particular in 
the erect running gait of chlamydosaurus invite.s brief 
attention. Such is the conformation of the hind foot 
and its component digits that when thus running only 
the three centra! digits rest upon the ground. On 



account of this peculiarity the track made by this 
the unmistakable reptilian character of the clinging, lizard, when passing erect over damp sand or other 
climbing, sprawling quad- 
rupedal postures of the 
young." 

Another instance of the 
kind must close the article, 
though it is far enough 
from exhausting the rec- 
ord. Although the frilled 
lizard (Chlamydosaurus 
kingii) yields no indication 
of the peculiar birdlike 
modification of the pelvic 
bones so characteristic of 
the extinct group of the 
great reptiles called dino- 
sauria, which, according to 
the generally accepted in- 
terpretation of their ana- 
tomy and the evidence of 
their fossilized tracks, 
walked upon two legs, as 
do birds, it gives a lively 
realization of what a lizard 
walking upon two legs 
looks like and helps im- 
mensely in conjecturing 
the appearance of the bi- 
pedal saurians when alive. 
Mr. W. Saville Kent, in a 
very interesting communi- 
cation to Nature, says : 
" The ni o s t remarkable 
feature exhibited by the 
specimens I kept in cap- 
tivity was their peculiar 
method of running. My 
last specimens bi'ought 
from the bush were in vig- 
orous health, and at first 
trial, when left at liberty, 
save a light retaining cord, 
ran along the ground al- 
most perfectly erect, with 
both their fore limbs and 
long tails elevated clear of 
the grou)id." Attempts 
were made by means of a 
Kodak camera to perma- 
nently register the absurd- 
ly grotesque positions ex- 
hibited by these lizards in 
running, which after sev- 
eral trials were successful. 
"Although," says Mr. Sa- 
ville Kent, "these pictures 




YOUNG OF HOATZIN (OPISTHOCOMUS CRISTATUS) SHOWING REPTILIAN ATTITUDES.-ADULT HOATZIN. 

FORE LIMB OF YOUNG HOATZIN. 



Con<;eriiing Patent SYvIndlers. 

In our issue of January 29 we 
alluded to the arrest of a set of 
patent swindlers. Confirming that report is a letter 
written to the Commissioner of Patents on January 37 
by the Hon. Harrison J. Barrett, Acting Assistant 
Attorney-General of the Post Office Department, in 
which the following language is used : " These parties 
were extensively engaged in swindling patentees in 
the middle West. Their scheme was, in brief, to 

address patentees, offering 
to exploit and sell their 
patents. Money was first 
obtained for an abstract of 
title, and then for commis- 
sions, then for journeys 
here and there to make 
terms with prospective 
purchasers, and for any 
other purpose they chose 
to name. The abstracts of 
title were never furnished, 
the long journeys were 
never taken, and the pro- 
spective purchasers were 
myths. 

" The parties are under 
indictment at Cincinnati, 
• hio, and will be tried for 
their offense at the March 
term of the Grand Jury." 

It is to be hoped the ver- 
dict in this case will be of 
such a nature as to pre- 
vent the continuation of 
such open frauds on in- 
ventor.v and frighten others 
from using the United 
States mails for such pur- 
poses. 



Ink for Labeling: 
Bottles. 

Ink which adheres to 
glass and takes the place 
of the paper labels on bot- 
tles, etc., is prepared as 
follows, according to the 
W e r k s t a t t : Take 20 
grammes of brown shellac, 
which is dissolved in 150 
cubic centimeters of lamp 
spirit ; then prepare a so- 
lution of 35 grammes ol 
borax in 350 cubic ceutiiiic 
ters of distilled water ami 
pour the first solution 
slowly into the second. 
Now a dyestuff has to be 
added to the product re- 
ceived ; for this 1 gramme 
of methyl violet is well 
suited. The ink prepared 
in this manner is said to 
be indestructible. 
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Indigo. 

BY DB. R. IN TECHNISCHE RUNDSCHAU. 

A few weeks ago the German chemical industry was 
able to record another great success in which science 
and industry take equal shares. The Aniline and Soda 
Manufactory of Baden, at Ludwigshafen on the Rhine, 
has, after years of strenuous endeavors and hard labor, 
succeeded in discovering a process to produce indigo — 
the most beautiful and most important of all dyestuffs 
— from coal tar, in any quantity and at such a low price 
that it can enter into competition in the world's mark- 
ets with the natural product. Two figures will suffice 
to indicate the importance of this invention. Into 
Germany alone close on to 2,000,000 kilos of indigo 
were imported in 1896, for which more than 20,000,000 
marks were paid to other countries. These figures will 
explain why chemists have toiled for decades to invent 
an artificial production of this precious substance, not 
allowing themselves to become disheartened by the 
great difficulties or any of the many failures in their 
work. These statements will justify a closer descrip- 
tion of the characteristics of this substance and the 
conditions under which it is afforded us in nature. 

Contained in the sap of various plants is a body 
called "glycoside," which splits into two others under 
the action of various agents, such as diluted acids, or 
by fermentation, viz., into a sugar and into indigo 
white, which in its turn passes into indigo blue, through 
absorption of oxygen from the air. While indigo white 
is rather readily soluble in alkaline fluids, the indigo 
proper is totally insoluble therein, as well as in most 
other liquids. On these facts its production as well as 
its employment are based. Of the plants which con- 
tain indigo, only woad is indigenous in our latitudes, 
whose dried leaves were of great importance in former 
centuries for blue dyeing. But when in the sixteenth 
century the importation of indigo from the Orient com- 
menced, it was slowly crowded out, in spite of the 
resistance of the woad farmers, and even imperial 
edicts could not save the German woad plantations 
from decay. 

The largest amount of indigo is furnished by East 
India, where the most important indigo plant, Indi- 
gofera tinetoria, is indigenous, but to-day it is also 
grown in certain parts of Africa and America. In East 
India the production of indigo and its use in dyeing 
has been known since the oldest times, and up to the 
present both have only been changed very little. 

Indigofera tinetoria is a herbaceous plant which is 
annually grown from seed. Before flowering the plant 
is cut off and steeped, fresh or dried, in water to which 
a certain amount of lime is added. After some time 
the liquid starts to ferment ; the indigo white, after 
the splitting of the glycoside, passes into solution, and 
under the action of the air the insoluble indigo sepa- 
rates from the decanted liquid in the form of a fine 
blue powder and settles to the bottom. After discharg- 
ing the supernatant liquid, the moist mass is pressed 
in moulds, mostly die-shaped, and dried and is thus 
placed on the market. It is obvious that no pure pro- 
duct can be obtained in this manner, as the impurities 
of the original liquid get into the precipitate. These 
impurities are not even always accidental, but are fre- 
quently added for adulteration. A further curtailment 
of the percentage of indigo in the mass is occasioned 
by the fact that other dyestuffs are contained in the 
plant, besides the indigo, which precipitate in a like 
manner. These will cause an alteration of the shade 
in dyeing, thus causing more difficulties for the dyer. 
As a matter of fact, a product is frequently found on 
the market which contains more impurities than dye- 
stuff. Only an accurate chemical analysis can decide 
the value of a commercial variety, but since a reliable 
method was lacking up to a short time ago, and as such 
an examination is even to-day very laborious, and con- 
sequently expensive, dyers have become accustomed to 
judge, in buying, by the outward looks and certain 
marks, only to become frequently convinced afterward, 
to their great detriment, that such marks are very 
deceptive. In order to avoid this uncertainty, one has 
begun to refine the crude indigo by passing it back 
into solution as indigo white and precipitating it, after 
the impurities have settled from the decanted clear 
solution, by a supply of oxygen. By this process it is 
possible to remove the larger part of the admixtures 
and to obtain a pretty uniform product ; but by this 
refinement the price of the dyestuff is considerably 
raised, and therefore it has not gained much favor. 

Like the production of indigo, the process of dyeing 
with it has remained unchanged in its main points for 
centuries. The indigo is ground to a dustlike powder 
in special mills and passed into solution as indigo white 
by reducing admixtures in a large vat of metal or 
cement. The solutions of the indigo white are called 
" vats." Besides the " green vitriol vats" there are still 
others, according to the reducing agent employed, for 
the conversion of indigo blue into indigo white. The 
most suitable is the "hydrosulphite vat," used only of 
late, which is founded on the action of sodium hydro- 
sulphite and dissolves the indigo promptly after a little 
stirring. 

For cotton, green vitriol is used, which reduces the 
dyestuff in the cold, i. e., absorbs its oxygen ; for wool, 



the reduction by fermentation, which is obtained by 
bran and sirup, etc., and by maintaining a uniform 
temperature of about 30° (C. ?), has been found more 
suitable. In both eases an addition of lime is neces- 
sary to keep the indigo white formed in solution. In 
this solution the loose material, yarn or fabric is moved 
about until it is completely saturated with it. On 
being taken out it is, of course, little dyed, but it 
becomes blue as soon as exposed to the air. The satu- 
ration and exposure to air are repeated until the desired 
shade is obtained. When the vat is exhausted it is 
refreshed by new additions of dyestuff and lime, etc. 
It is discharged only when it has become so muddy 
that sufficiently clear shades can no longer be obtained 
with it. 

This, of course, entails a certain loss of indigo each 
time, and the dyer strives to defer the discharging as 
long as possible, which is more practicable the purer 
the added materials are. The above will explain why 
a uniform, warranted pure product must be the ardent 
desire of all dyers. But it has taken a long time till 
this end was reached. 

Above all, it was necessary to throw light upon the 
intimate structure of this dyestuff. This problem was 
already solved by the Munich chemist. Prof. Bayer, 
and in 1881 he succeeded in producing the first artificial 
indigo. A little later Haumann reached the same 
result, but in a different manner. From there, how- 
ever, to a wholesale production in industry was still a 
wide step. It is true several German manufacturers, 
in union with the said scientist, were successful in 
inventing methods which admitted, at least in a limited 
degree, the use of an artificial indigo in industry. In 
1881 the Aniline and Soda Manufactory of Baden 
placed upon the market a product, the so-called pro- 
piolic acid, from which indigo was produced on the 
fiber in calico printing. A similar product is the indigo 
salt of the firm of Kalle & Company, at Bieberich on 
the Rhine. But, outside of the expensiveness, the 
prints produced with it showed such defects — one of 
the substances employed had a very unpleasant odor, 
which could not be removed from the ready product — 
that a further dissemination was excluded. These 
drawbacks were finally overcome, in 1895, after a stu- 
pendous amount of labor, by the Aniline and Soda 
Manufactory in their " Indophor," and also by the 
Hoechst Dye Works, but the improved product was 
confined to calico printing. An artificial indigo which 
could compete on the foreign markets with the natural 
product in all its uses still remained uninvented. As 
late as 1896 the factory admitted, in one of its pam- 
phlets, that although considerable progress had been 
made, the end of the laborious path was not yet in 
sight. As said before, the Aniline and Soda Manufac- 
tory has been the first to reach the hotly contested 
goal. The " How ? " is, of course, a deep secret, guarded 
by the concern, and it is only known that the new 
indigo is a tar product, and that the success is chiefly 
based upon the happy choice of the material produced 
from it, which is at disposal in any quantity. But the 
manner in which the new product is obtained is im- 
material to the dyeing industry, as long as a product is 
furnished which is always uniform and entirely pure, 
and the gratification with which this invention is 
greeted everywhere is sincere. 



sion by him, her or them of awards, prizes or distinc- 
tions ; or the motive or purpose of sales, calculated to 
divert his, her or their trade, or to disturb the carrying 
on of said business or professional work, or to injure 
the credit and standing of the proprietor or proprietors, 
manager or managers, practitioner or practitioners of 
such business or professional work, which are untrue 
or calculated to mislead, shall be guilty of a misde- 
meanor. 

"Section 3. This act shall take effect immediately." 



A Bill to Suppress Fraudulent Advertising:. 

Another attempt is being made in New York to pass 
a bill aimed at fraudulent advertising. We reprint 
the sections of the measure, which are as follows : 

"Section 1. Any firm, person or partnership of per- 
sons, or any employee of a firm, person or partner- 
ship of persons, who, either in the newspapers or other 
periodicals of this State, or in public advertisements, 
or in communications intended for a large number of 
persons, willfully makes or disseminates any statements 
or assertions of facts with respect to his, her or their 
business affairs, especially concerning the quantity, 
the quality, the value, the price, the method of pro- 
duction or manufacture, or the fixing of the prices of 
his or her or their merchandise or professional work ; 
or the manner or source of purchase of such merchan- 
dise, or the possession of awards, prizes or distinctions ; 
or the motive or purpose of a sale, intended to have 
the appearance of a particularly advantageous offer, 
which are untrue or calculated to mislead, shall be 
guilty of a misdemeanor. 

" Section 2. Any firm, person or partnership of per- 
sons, or any employee of a firm, person or partnership 
of persons, who, either in the newspapers or other 
periodicals of this State, or in public advertisements, 
or in communications intended for a large number of 
persons, willfully makes or disseminates anj' statements 
or assertions of facts with respect to the proprietor or 
proprietors, manageror managers, practitioner or practi- 
tioners of a business or profession ; or with respect to the 
business affairs or professional work of such proprietor 
or proprietors, manager or managers, practitioner or 
practitioners, especially concerning the quantity, the 
quality, the value, the price, the method of production 
or manufacture, or the fixing of the prices of such 
merchandise or professional work ; or the manner or 
source of purchase of such merchandise ; or the posses- 



Science Notes. 

In thefight in the Saran Sar pass in northwest India, 
a rifle bullet fired by the enemy entered the muzzle of 
a Sepoy's rifle, penetrating nine inches down the bar- 
rel. The Lee-Metford rifle is of 303 caliber. 

Queen Victoria has decided to convert the old palace 
at Kew near the Botanic Gardens into a public museum. 
The state rooms of Kensington Palace, including the 
famous banqueting hall decorated by Sir Christopher 
Wren, all of which have been closed and unoccupied 
since 1760, are to be restored and thrown open to the 
public. 

The following is the reply given by Frederick the 
Great on January 1, 1786, to the petition of a Silesian 
factory asking for a monopoly for steel goods : '" It is 
very good that iron and steel should be manufactured 
in our country ; but I should not be willing to have a 
monopoly, for this always has bad results. The owner 
of a monopoly does not apply proper attention and 
diligence to the business, because he has no competitor 
beside him ; the consequence is that he will neglect his 
work and produce poor goods." — Stahl und Eisen. 

In Spain the phonograph is used as a receiver for 
telephonic messages. One advantage of this arrange- 
ment is the facility it offers for repeating messages, 
since the operator at the transmitting station can hear 
the message spoken by the phonograph at the same 
time the operator at the receiving station takes it 
down. Also messages may be transmitted as fast as 
desired, and the operator at the receiving station can 
reproduce them at any time and at lower speed, so 
that the messages can be readily taken down. — Uhl- 
and's Wochenschrift. 

A python twenty feet in length, that died in the 
reptile house of the London Zoological Society recently, 
was the largest reptile ever confined there. There is a 
general impression that pythons reach a length of 
forty feet or more, an absurdity made manifest when 
the authorities assert that the female Indian python 
still in the gardens, and but a trifle over eighteen feet 
long, is the longest snake in captivity of which there is 
any record. General impressions as to the length of 
these great reptiles are due to the absurd pictures that 
formerly decorated geographies and other works used 
sometimes as text books, showing a picture of a python 
in the act of crushing and swallowing an Indian buf- 
falo. That was a ridiculous picture that was the 
father of many of the " freak journalism " pictures of 
the present day. The London python, which was a 
real instead of a fabulous reptile, was just over twenty 
feet in length. It was obtained in Malacca, and was 
presented to the society by Dr. Hampshire on August 
29, 1876, and had, therefore, lived rather more than 
twenty years in England. During that period it had 
been fed principally with ducks, of which it sometimes 
swallowed four or five at one meal. Its food was 
offered to it once a week, but it sometimes refused to 
eat for a month together. The specimen will be 
mounted for the Tring Museum. 



Xlie Current Supplement. 

The current Supplement, No. 1155, contains a num- 
ber of articles of more than usual interest. The article 
on " Our Fur Seals " supplements that published in 
the Scientific American for January 22 and treats 
the subject from another point of view and is pro- 
fusely illustrated. An illustrated article on "Hayti" 
gives timely information concerning the black republic. 
"The Progress of Astronomy in 1897 " and " Electrical 
Industry in France During 1897" give an important re- 
sumfe of the sciences referred to for the last year. 
Photography is represented by "Hints on the Brush 
Development of Platinum Prints,'" and "Bromide 
Printing," and "A New Basis for Photo-Mechanical 
Processes," by R. E. Liesegang. Science is represented 
by a new article on the microphonograph of M. 
Dussaud and "Visits to Scientific Institutions in 
Europe," by Prof. Ed. Morley, Ph.D., LL.D., in which 
he describes visits to various institutions which con- 
cern themselves with weights and measures. 



Notice to Subscribers. 

In the case of all new subscriptions to the SCIENTIFIC 
American, as they are hereafter received at this office, 
the paper will be sent beginning with the date of re- 
ceipt of order, unless the subscriber otherwise spe- 
cifies. 

Change of Address. — Subscribers may have the 
address of their paper changed as often as desired, 
but they will please send us both the old and the new 
address. 
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GOMUEaCE OF THE OKEAT LAKES. 

The story of the development of trade on the Great 
American lakes is one of the most remarkable in the 
wide domain of industrial and commercial activity. In 
the fourscore years which have elapsed since the inau- 
guration of steam navigation on this great chain of in- 
land seas, the growth of the shipping interests has at 
all times been constant, and in recent years the increase 
in the volume ol traffic has been truly marvelous. 
When the settlement of the great Northwest had 
openpd up its vast storehouses of agricultural and 
mineral wealth, the farmer and the miner found 
ready to hand in this noble waterway a cheap and 
easy route for the transportation of their products to 
Eastern markets. 

The growth of the fleet of vessels on the lakes has 
kept pace with, if it has not anticipated, the growth of 
the flourishing cities which line their shores, until to-day 
we are confronted with the curious spectacle of a mari- 
time nation with a seaboard that confronts two oceans 
for thousands of miles possessing a larger tonnage 
upon its livers and lakes than it does upon the high 
seas. 

While it is true that the volume of trade on the 
lakes is largely due to the advantageous location of 
this waterway in regard to the natural flow of traffic, 
much credit is due to the energy with which the facili- 
ties of travel have been enhanced by the efforts of the 
engineer and the capitalist, and by the fostering care of 
the governments of the United States and Canada. 
The efforts of the capitalist are manifest in the con- 
struction of special types of vessels suited to the re- 
quirements of traffic on those inland seas and in the 
vast and excellently equipped docks and loading fa- 
cilities which abound at all principal points. The hand 
of the government is seen in the deepening of channels, 
the improvement of harbors and the construction of 
canals where natural obstacles limit or absolutely pre- 
vent the passage of vessels. 

The most noted work of improvement by the govern- 
ment is that which has been carried out at Sault 
Sainte Marie, or the Rapids of St. Mary's River. St. 
Mary's River is the natural outlet by which Lake Su- 
perior discharges into Lake Huron, and near its head 
are situated the famous Sault or falls from which the 
thriving American city takes its name. The total fall 
of the river is some 18 or 19 feet in a distance of half a 
mile, and while the obstruction furnishes a valuable 
source of water power, it absolutely prevents naviga- 
tion. 

The first ship canal around the rapids was built by 
the State of Michigan, in 1853 to 1855. It served at 
once to stimulate trade upon the upper lakes, and in 
view of its great economic results, especially in the 
Lake Superior regions, and the enormous traffic which 
it has handled in its time, it will always rank as hav- 
ing been one of the most important canals in the 
world. It was 350 feet in length and contained two 
locks, the total cost of the undertaking being in the 
neighborhood of $100,000. 

The rapid development of the Lake Superior country 
and the consequent increase in the shipping interests 
soon exceeded the capacity of the canal and enlarge- 
ment became necessary. The Federal government ac- 
cordingly took the canal under its control, and su- 
perseded it in 1881 by a larger structure. The new 
canal was given liberal dimensions, the single lock 
being 515 feet in length, with a width of 60 feet at the 
gates'and 80 feet in the chamber, the depth over the 
sills being 14 feet. The total cost of the canal was 
$3,150,000. 

Although the opening of the second canal relieved 
the congestion, the relief was only temporary; for, great 
as the increase in tonnage passing through had been 
during the period from 1855 to 1881, the growth of traffic 
was even more rapid during the next decade. In 1870, 
when the old canal had been opened 15 years, the total 
tonnage was some 691,000 tons, among which was 
about 50,000 bushels of wheat; but, in 1894, when a 
third canal was built, parallel to the first government 
structure, the total tonnage had risen to 13,110,366 tons, 
in which was included 34,896,483 bushels of wheat. 
This was a greater tonnage than that passing through 
the Suez Canal, although the latter is open the whole 
year and the Sault Sainte Marie locks were open for 
only eight months. The new lock on the American 
side is a very imposing structure. The chamber is 800 
feet long, with a width of 100 feet. The walls measure 
44 feet in height from the floor, and the total length of 
the masonry over all is 10,010 feet. The depth over the 
sills is 30 feet 8 inches, sufficient to acoonmjodate lake 
vessels with a tonnage rivaling that of the large ocean 
freighters. 

In 1888 the Canadian government passed a bill au- 
thorizing the construction of a canal on the Canadian 
side of the river. A contract was let for a canal which 
was to be 600 feet long between gates, 60 feet wide at 
the gates, with a depth of 16 feet ; but before much 
work had been done, and in view of the fact that the 
draught and length of Jake vessels was increasing so rap- 
idly, it was decided to increase the dimensions to those 
upon which the canal was finally built. The present 
structure is 900 feet long between gates, 60 feet wide at 



the gates and the depth over the sills is 20 feet 3 inches. 
The width of the chamber is 60 feet. Compared with 
the American look, it will be seen that it has the same 
depth, but is 40 feet narrower. The capacity of the 
lock was shown when three steamers of the Minnesota 
Steamship Line, with a combined length of 936 feet and 
registered tonnage of nearly 5,000 tons, were put through 
at one locking. 

The tonnage passing through the American canals, 
during the eight months of the year 1896, was 17,349,418 
tons, whereas the total amount passing through the 
Suez Canal in the whole twelve months of the same 
year was but 8,594,307 tons, or less than one half as 
much. The mean tonnage of the lake vessels was 937, 
as against a mean tonnage of 3,788 for those passing 
through the Suez Canal. Of course it will be under- 
stood that the Suez Canal ships are on long voyages, 
and many of them pass the canal only once in a year, 
whereas the lake ships will some of them pass the 
canals from forty to fifty times in a year. The figures 
for the two canals show the actual tonnage passing 
through, and are not an indication of the total number 
of ships employed. Thus the "Soo" traffic was repre- 
sented by 18,618 lockings, and the Suez traffic by 3,947 
passages of the canal. Of the total registration through 
the American canals, 4,391 were sailing vessels and 
13,404 were steamers. 

An analysis of the traffic shows that 37,066 passengers 
passed through, and the figures for the leading items of 
freight were : Iron ore, 7,909,350 tons ; coal, 8,033,340 
tons ; wheat, 63,356,463 bushels ; other cereals, 37,448,- 
071 bushels; flour, 8,883,858 barrels ; lumber, 684,986,000 
B. M. ; pig iron, 131,873 tons ; copper, 116,873 tons; salt, 
337,515 tons. The total value of the freight was $195,- 
146,843 and the value of the fleet that carried it is esti- 
mated at $43,000,300. 

Duluth is, by virtue of its geographical position and 
its vast and evergrowing trade, the Chicago of the 
Northwest, and the vast amount of trade that seeks 
this city as being the most westerly shipping point on 
the lakes has caused it to grow in a few years to a lead- 
ing position among the great ports of the world. On 
the front page of this issue will be found illustrations of 
the grain elevators, the ore docks and the city itself. 
The ore docks, of which there are two, were constructed 
at a cost of $860,031, and have a capacity of 93,160 
tons. They are typical of the great system of ore 
docks that is to be found on the shores of Lakes Supe- 
rior and Michigan. It is estimated that the combined 
capacity of these docks on the two lakes is 633,804 tons, 
and their special loading facilities are such that a 5,000 
ton vessel can be loaded in the space of a few hours. 
The total capital invested in mines, railways, docks, 
etc., concerned in the mineral traffic of this region is 
approximately $340,000,000. The entire commerce of 
the Great Lakes is estimated to amount to between 33,- 
000,000 and 84,000,000 tons, and in the successful en- 
deavor to encourage this traffic by deepening harbors 
and channels and improving and protecting water- 
ways, the government has expended some $381,000,000. 
The necessities of the lake traffic have produced a 
special type of cargo steamer which is a compromise 
between the barge and the ocean freight steamer. Of 
recent years a remarkable fleet of these large ships 
has been launched and it is growing rapidly both in 
numbers and the size of its individual boats. Among 
these are such vessels as the " Bessemer," 483 feet long 
by 48 feet beam and 38 feet draught ; the "A. Carnegie," 
about the same dimensions, which has carried as much 
as 5.586 tons of grain on a single trip. The later ships 
show a continued tendency to increased size and ton- 
nage. 

These boats have the engine room and boilers 
located at the stern, and devote the unbroken length 
of the body of the ship to cargo. The whaleback is 
another distinctive type which has been evolved by 
the lake ship builders, and a large fleet of them has 
already been turned out of the Duluth yards. In our 
illustrations the whaleback type is shown in the en- 
graving of Duluth ore docks, where three of these 
vessels are to be seen alongside the ore pockets, and in 
the engraving of the " Christopher Columbus," a pas- 
senger whaleback which was familiar to visitors to the 
World's Fair. The latter ship is a beautifully modeled 
vessel, 363 feet in length, with a beam of 43 feet and 
of high speed. 

Two other famous passenger vessels are the " North 
Land" and the " North West," of 4,344 gross tonnage, 
7,000 horse power, and a speed of 31 miles an hour. 
They ply between Buffalo and Duluth, and carry their 
passengers at a speed and aund luxurious accotiniioda- 
tions that rival those of the great Atlantic liners. 

In conclusion it should be mentioned that this truly 
wonderful traffic is carried on at a surprisingly low rate 
per ton. For the ten years 1886 to 1896, the average 
cost was 135 cents per ton per mile. For the three years 
1893 to 1896 the rate has been 0'99 cent, or say one 
cent per ton. 

The significance of the figures which have been given 
is only realized when it is borne in mind that the first 
ore was shipped but forty-two years ago, and that the 
bulk of the lake trade is the growth of less than half 
a century. 



The Perfected Joly Color Process. 

This process invented some time ago by Prof. J. 
Joly, of Dublin, Ireland, has been improved upon 
and perfected in this country so that it is now com- 
mercially practical, and is being introduced by a 
company styled " The Joly-Sambra Compan}'," of 
Montclair, N. J. At the Camera Club, of this city, on 
the 7th instant. Prof. J. S. Gibson showed through the 
lantern several interesting natural color photographs, 
made by this process, and remarked that film plates 
and other things needful for the practical utilization of 
the process were now to be obtained. 

The essential feature of the process, as is well known, 
is founded upon the combination of the three primary 
colors, red, blue and green; but, instead of having 
three red, blue and green separate pictures merged into 
one, as has been customary, Joly prepares a single glass 
plate, with a series of triple parallel colored lines on 
the surface, separated only the j^y of an inch apart; 
that is, a red line, a blue line, a green line, then a 
red, blue and green, one after the other, respectively, 
until the whole plate is covered. This is the key of 
the process. A special plate of this kind is called the 
taking screen, and is used by placing it in a plate- 
holder having a hinged back, with the ruled or film side 
upward and in close contact with the film of a pan- 
chromatic sensitive dry plate, that is, a plate univer- 
sally sensitive to colors. 

This company recommends the Cadett panchromatic 
plate. The holder, with the two plates, is next in- 
serted in the camera, and what is called an ortho- 
chromatic light filter, or intercepter, consisting of a 
sheet of glass, coated with a delicate yellow film for 
the purpose of checking the too rapid action of the 
violet rays, is placed in the camera just back of the 
lens. The diaphragm aperture is varied according to 
the subject and intensity of light, but the most effect- 
ive is f/6 down to f/16, and the exposure may be varied 
from three seconds to ^S of a second. 

The exposed plate is next developed in the usual 
way, but, on account of the character of the plate, de- 
velopment must be begun iu almost total darkness 
and carried on in very deep, feeble ruby light. After 
fixing, the plate is washed for one or two hours and is 
a perfect monochrome negative, in which the reduced 
silver deposit is proportional to1 the color value of the 
objects photographed, and contains numerous minute 
lines 15J5 of an inch apart, as were in the original 
taking screen. 

From this monochromatic negative a positive is made 
by contact on an ordinary slow emulsion lantern slide 
plate developed not quite as far as the negative. After 
fixing and washing, this monochrome transparency is 
very slowly dried in a damp closet ; twenty-four hours 
for drying being recommended, in order that the shrink- 
age of the gelatine film may be uniformly even and the 
lines of the transparency coincide precisely with the 
lines of the taking screen. 

It is evident any number of these transparencies may 
be made from one negative, so that the number of natu- 
ral color duplicates is not limited. 

Having secured the transparency, the final step is 
to cover it with the ruled red, green and blue cover 
glass, film side in contact with the film of the trans- 
parency, and adjust it so that the lines of the cover 
glass correspond or overlap exactly the lines in the 
transparency. When that is done the two glasses are 
bound together with gummed paper, and the result is 
a beautiful photograph viewed by transmitted light in 
all the natural tints, colors and gradations of nature. 
The various false and curious colors obtainable by 
slightly moving to the right or the left the ruled cover 
glassover the picture are very interesting and remarka- 
ble. Some may object to the obtrusivenessof the lines, 
but if a lantern slide of this character is held distant 
from the eye two feet away, the lines merge with the 
rest of the picture and are not observed. 

At the lecture colored slides of different subjects 
were thrown on the .screen in size about six feet square, 
which naturally magnified the lines proportionately. 
In some classes of pictures they were too prominent, in 
others they produced no unpleasant effect. Among 
them was a picture of a United States flag showing 
the red and blue very effectively. In a portrait of 
large size, taken in about two seconds, the natural 
color of the skin, hair necktie and the rose in the 
buttonhole of the lapel, were very effective. A por- 
trait of a blanketed horse drinking from a water 
trough, taken in yV of ^ second, was especially good, 
the different colors of the stripes of the blanket being 
perfectly reproduced. A bouquet of pink roses in a 
blue vase was quite interesting. 

We have no doubt but what the process will prove 
of great interest and value to amateur photographers, 
as only a few simple precautions are needed to secure 
beautiful effects, and it is a satisfaction to note that 
the practical perfection of the process is due to the 
ingenuity and perseverance of Americans. 



For half an hour 31 9 knots was the rate of speed of 
the "Star," a new 30-knot torpedo boat destroyer built 
by the Palmers. The average for the three hour trial 
was 30-68 knots. 
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THE LARGEST LOCOMOTIVE EVER CONSTRUCTED. 

We give two illustrations of what is undoubtedly in 
all respects the largest locomotive in the world. It is 
one of two which have been built by the Brooks Loco- 
motive Works for the Great Northern Railway, for the 
purpose of hauling heavy trains over the mountain di- 
vision of that road. The giant proportions of this ma- 
chine are evident at a glance by 
comparing its various parts with 
the figures which are shown in 
the photographs. We have from 
time to time illustrated the most 
powerful locomotives as they 
were put in service, the most not- 
able of which of recent date are 
the Decapod freight locomotive 
for the New York, Lake Erie and 
We.stern Railway, illustrated in 
the Scientific American July 
15, 1890 ; the twelve-wheel loco- 
motive for the Northern Pacific, 
illustrated in oui- issue of April 
34, 1897 ; and a special mountain 
locomotive for the Mexican Cen- 
tral. The particulars of these 
engines at-e shown in tabulated 
form below, and they afford an 
interesting comparison with the 
powerful machine which is the 
subject of the present article. 

Of these engines, there is only 
one whose total weight on drivers 
is equal to that of the Great 
Northern engine. This is the 

powerful Decapod, owned by the New York, Lake Erie 
and Western Railroad, the total weight on drivers in 



both cases being 173,000 pounds. The weight on the 
first pair of drivers of the Great Northern engine 
is 43,000 pounds ; on the second pair, 45,000 
pounds ; on the third, 43,000 pounds ; and on the 
fourth pair of drivers, 43,000 pounds. In addition to 
this there is a load of 30,375 pounds on each pair of 
truck wheels, the total weight of the whole engine 




BOILER FOR THE GREAT NORTHERN LOCOMOTIVE 

Largest diameter, 87}/^ inches ; heating surface, 3,280 square feet. 



Weiglit on drivers, lb. . . 

" " trucks 

" total 


Twelve- 
wheel loco- 
motive, Gt. 
Northern. 

172,000 

40,750 

218,750 

41 ft. 4 in. 

236 sq. ft. 

3,045 sq. ft. 

3,380 sq. ft. 

34 sq ft. 

55 in. 

81 in. 

34 in. 

Belpaire 

810 

78 in, 
10 ft 4 In. 

8 ft. 4)4 in. 
86!^ m. 

79 in. 
376 
8Min. 


Special 

mountain 

engine,Mex- 

ican Central 

145.200 
J F. 83,450 
1 B. 34,800 

198,450 

36 ft. 6% in. 

218-0 sq. ft. 

2,585-0 sq.ft. 

2,808 sq. ft. 

31-45 sq. ft. 

49 in. 

21 in. 

26 in. 

Belpaire 

wagon top 

180 

78 in. 

10 ft. 1 in. 

8 ft. 2ii in. 

88 in. 

75 in. 

412 

2 in. 


Twelve- 
wheel loco- 
motive Nor. 

Pacific. 

150,000 
86,000 
186,000 

809-5 sq. ft. 
8,736-9 sq.ft. 
8,948-4 sq.ft. 

35-0 sq.ft. 

55 in. 
38 and 34 in. 

30 in. 

Extended 

wagon top. 

800 

78in. 

10 ft. 3-16 in. 

8 ft. 6 in. 

77 in. 

73)^ in. 

883 

8J4in. 


Decapod, 
New York, 

Lake Erie 
& Western. 

172,000 
23,000 
195,000 


Length over all, engine. 

Heating surface, firebox 

'' " tubes.. 

total... 


234-3 ' sq'. ft. 

2,808-8 sq.ft. 

2,443-1 sq.ft. 

39 5sq ft. 

50 in. 
16 and 87 in. 

88 in. 

Straight 

180 
76 in, 


Drivers, diam 

Cylinders, diam 

" stroke 

Boiler, type 

Working steam pres- 
sure, lb. per sa. in'.. 
Boiler, outside aiam. 


Firebox, length 


10 ft. lli»,in. 
8 ft. 2% in. 


" depth front... 

-' " back. . . 

Tubes, number 


'854 


'* outside diam — 


3 in. 



being 312,750 pounds, this being the first time that a 
locomotive of the standard type has been built which 
exceeded 100 tons. The total weight of the engine and 
tender is 308,750 pounds. The boiler, of which we give 
a separate view, is of enormous size and capacity. Its 
outside diameter is 78 inches in the smallest ring and 
87J^ inches at the largest part. The heating surface is 
3,280 square feet, the grate area being 34 square feet 
and the firebox heating surface 235 square feet. It is of 
the Belpaire pattern, and the working steam pressure 
is 310 pounds a square inch. 

The cylinders, as may be imagined, are of unpre- 
cedented size, the diameter being 31 inches and the 
stroke 34 inches. This is the longest stroke ever used 
on a locomotive, with possibly one exception, in the 
case of an engine built many years ago at the Sacra- 
mento shops of the Southern Pacific Railroad Com- 
pany, and named, we believe, " El Gobernador." The 
driving wheels are 55 inches in diameter, and this com- 
bination, under the working pressure of 310 pounds of 
steam, gives a tractive effort of 40,300 pounds. That is 
to say, when the engine is working up to its full power cut-off of 50 
the pull on the drawbar is 33 tons. This would suf- power. 



fice to haul a train weighing 7,700 tons over a level 
road. The valves are of the piston type and balanced ; 
they are 10 inches in diameter, or as large as the pistons 
of many passenger engines which are still in active ser- 
vice. The dimensions of the various working parts are 
all large in proportion. Thus the piston rods are 4]4 
inches in diameter ; the journals of the driving axles 
measure 9 by 1 1 inches ; the main 
rod bearing measures 6J^ by 6J^ 
inches, and the side rod bearings 
"^H by 5 inches. The piston rods, 
crank pins and crosshead pins 
are of high grade open hearth 
steel, and the piston rods and 
crosshead pins are made hollow. 
The driving wheel centers, en- 
gine truck wheel centers, driv- 
ing boxes, driving box saddles, 
spring fulcrunis, pistons, front 
and back cylinder heads, cross- 
heads and guide yoke ends are 
of cast steel ; the cylinder head 
casings, smokebox front and 
door, smokestack base, dome 
casing and sandbox casing are 
of pressed steel. Special atten- 
tion has been given to the de- 
sign of the engine frame, which 
is made exceptionally heavy. It 
is forged solid and measures 5 by 
5 inches at the jaws and it is 4 
inches deep elsewhere at the 
top, the bottom bar being 3)4 
inches thick at the jaws and 2J^ 
inches thick between jaws. 

As the engines are to be used on mountain work, 
where the temperature is often extremely low, special 
care has been given to the lagging of the boiler, steam 
chests, cylinders, etc., the material used being Sal 
Mountain asbestos. Altogether the engine, despite its 
vast size, has a trim and well proportioned appearance 
that is particularly pleasing to the eye. 

Since writing the above we learn that the exact 
stroke of "El Gobernador " was 30 inches. An even 
larger stroke was used on some curious experimental 
express engines.built in 1848 for the Camden and Am- 
boy road. These had single 8-foot drivers and 14 by 38- 
inch cylinders. 

We are informed by the builders that in arecenttest 
by the Great Northern Company 33 loaded cars, weigh- 
ing in all 1,070 tons, were drawn by one of these engines 
up a grade of 87 feet to the mile, upon which was a 4- 
degree curve. The combined resistance of grade and 
curve renders this a very remarkable performance. 
At a speed of slightly over 30 miles an hour, with a 



per cent, the engine indicates 3,640 horse 




THE LARGEST LOCOMOTIVE EVER CONSTRUCTED. 

Cylinders, 21x34 inches ; steam pressure, 310 pounds ; weight, 313,750 pounds ; horse power, 3,040 ; drawbar pull, 23 tons ; hauling capacity, 7,700 tons on level. 
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DONATELLO'S EQUESTRIAN STATUE AT PADUA, 

Donate di Niccolo di Betto Bardi, comuionly called 
Donatello, isoneof the most dignified and impressive 
figures of the early Renaissance. It is to this Ploren 
tine sculptor (1386-1406) that we owe not only the first 
great equestrian statue of 
the Renaissance, but in 
connection with Miche- 
lozzi he created the mau- 
soleum of the fifteenth 
century, which was so 
potent a factor in the de- 
velopment of fifteenth cen- 
tury sculpture. 

We can hardly realize 
the difficulty which con- 
fronted Donatello when he 
received the commission 
for the equestrian statue 
of the famous condottiere 
Erasmo da Narni, called 
" Gattamelata." 

T h e execution of t h e 
statue of this mounted war- 
rior was remarkable, as it 
was the first that had been 
attempted since the days 
of antiquity. It was an 
enterprise as considera^ble 
as the construction of the 
cupola of the cathedral of 
Florence, by his friend 
Brunelleschi. In both 
cases the artists were bold 
innovators, having to work 
out not only the design, 
but also the technical de- 
tails connected with its 
execution, for cupola build- 
ing and bronze casting 
were not everyday occur- 
rences among the Floren 
tines. 

Donatello had probably 
never seen more than one 
or two statues of horses, 
the Marcus Aurelius, now 
on the Campidoglio, at 
Rome, and the bronze 
horses of St. Mark's, at 

Venice, and possibly a few Gothic or semi-Gothic 
statues. He was obliged to work out for himself a 
new system of equine anatomy, a science which had 
been neglected for centuries. 

It is a great art to mount a bronze or marble rider on 
hissteed so that the effect will be monumental. Eques- 
trian effigies had before daunted great sculptors, even 
Jacopo della Querela, but Donatello went bravely 
to work on his problem, and after making the wooden 
model shown in our engraving, the bronze group was 
cast and set up on its pedestal under the walls of Sap 
Antonio, at 
Padua. It has be- 
come the very in- 
carnation of the 
condottiere, the 
captain of merce- 
naries, and the 
soldier of fortune 
is more celebrated 
in his death by 
the enduring 
bronze than in life 
by his exploits. 

The " Gattanie- 
lata," with the 
" Colleone." at 
Venice, form the 
most interesting 
pair of equestrian 
statues that the 
Renaissance has 
produced. The 
waihorse in the 
G a 1 1 a m e lata is 
ponderous and 
suggests a portrait 
almost as much 
as his rider. Va- 
s.ari says : " The 
chafing and neigh- 
ing of the horse 
are made clearly 
obvious." Solidly 
settled on an 
ornate saddle sits 
the rider with 
bare head, one 
hand grasping the 
reins while the 
other holds the 
baton of com- 
mand. He is clad 



in armor, and both it and the saddle seem to have come 
in for that painstaking care which is so characteristic 
of the Renaissance, and, in fact, of all good periods of 
art. The charming little naked figures at each end of 
the saddle would almost give celebrity in themselves to a 




DONATELLO'S EQUESTRIAN STATUE '• GATTAMELATA " AT PADUA 



collection. The head of the rider is a magnificent study 
in portrait sculpture, and it shows us the condottiere 
who was prudent rather than rash, like the rider of that 
other bronze horse in nearby V^enice. The pedestal has 
two bronze bass-reliefs, with genii which hold a car- 
touche surmounted by a casque, the crest of which is 
ornamented by a cat — the arms of the Gattamelata. The 
reliefs have now been taken to the greatchurch of Padua, 
St. Antonio, or "II Santo" as it is called, and modern 
copies have been substituted for them. The Gatta- 
melata cost about $33,000 of our money — a large sum 




for the time. We have an interesting souvenir of Dona- 
tello's struggles in the matter of the Gattamelata in 
the wooden model of a horse which stands in the 
Palazzo della Ragione, at Padua, a building more re- 
markable for its great size than for its architecture. 

Donatello received his com- 
mission in 1444 and in 1453 
the casting and chiseling 
were completed. The 
wooden horse seems to 
have been modeled after 
the famous bronze horses 
on the faQade of the ba- 
silica of San Marco, at 
Venice. It is composed of 
many pieces ingeniously 
fitted together, so that it 
looks like the horse ot 
Troy. At some public 
games given at Padua by 
Count Capodalista it was 
covered with skins and 
bore a gigantic Jupiter 
upon its back. The poet 
Lazzarelli lauded it as 
superior to any work of 
Daedalus, Phidias or Praxi- 
teles, and even modern 
connoisseurs are divided 
upon the merits of the 
bronze horse and its 
wooden prototype. It is 
certain that in some re- 
spects the model is supe- 
rior, notwithstanding the 
unworthiness of the ma 
terial. The head is, hov- 
ever, a restoration. There 
is a full size plaster model 
of the Gattamelata in 
the Metropolitan Museum, 
New York. It is injured, 
however, by being placed 
directly under a ceiling. 
Its value would be greatly 
enhanced by bringing it 
out to the large hall. 

»-♦-< 

Tlie Vitality of Seeds. 

A very interesting meet- 
ing took place recently at the Chemical Society, 
when Mr. Horace Brown delivered an address on 
the vitality of seeds that had been exposed to very 
low temperatures for a considerable time. The late 
Prof. G. T. Romanes had already shown that seeds 
could be kept in an almost complete vacuum for a 
year or more without undergoing any deterioration 
in their germinating properties. A later worker also 
adopted the ingenious device of sealing up seeds in 
Geissler tubes for a long period, when, on subsequently 
passing a spark, no glow due to incandescent carbonic 

acid gas or nitro- 
gen was observed, 
thus proving tliiil 
the seeds do n<i: 
exhale either t l 
these gases wh n 
kept. Mr. Brown, 
in c on j u n ction 
with Prof. Dewar, 
has maintained 
seeds at the tem- 
perature of liquid 
air(180deg. C.)for 
a continuous 
period of 110 
hours. On sub- 
sequently care- 
fully thawing the 
seeds and testing 
them, they were 
found to be com- 
pletely unaffect- 
ed. They germin- 
ated quite as 
freely as other test 
seeds which had 
not been so treat- 
ed, and, in fact, 
no difference in 
their behavior 
could be detected. 



WOODEN MODEL FOR THE "GATTAMELATA" PALAZZO DELLA RAGIONE PADUA. 



Succi, who re- 
cently completed 
his sixty-fourth 
public fast in 
Rome, has ab- 
stained from food 
in his perform- 
ances for 2,500 
days of his life — 
nearly seven years. 
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Tbe Typewriter and Healtb. 

The typewriter has won its way so completely where- 
ever much writing is done that any evidence of the 
influence which it may exert upon health deserves at- 
tention. The Phonetic Journal publishes a note from 
a correspondent who, in response to the question, '"Has 
anyone ever linown of a genuine case of typewriters' 
ciiiiup induced in a normal constitution by 
file use of any standard machine?" replies 
that he suffers from cramp so produced and 
has heard of two other cases. The Phonetic 
Journal was in the first instance disposed to 
doubt the existence of typewriters' cramp, 
but admits that the case of its correspondent 
is a genuine example of the affection. Type- 
writers' cramp belongs to what Dr. Poore 
calls the professional impotencies, and its 
occurrence after the nimble, oft-repeated 
movements of the typewriter's hand and fin- 
gers is a thing no more to be wondered at y> 
than pianists' cramp, compositors' cramp or 
tailors' cramp. In the course of time it is 
but too probable that typewriters' cramp 
will become, if not as well known, at least 
as recognizable as ordinary writers' cramp. 
But if the spread of the typewriter brings 
to its user the risk of cramp, there is, if an 
American journal is to be believed, a balance 
of advantage to be set down in its favor. "The death- 
dealing corset," we are told, " has found in the type- 
writing machine and the bicycle two implacable foes." 
No expert can manage either the typewriter or the bicy- 
cle while she is held in " a close-fitting cage of whalebone 
and steel." If the wheel and the typewriter have done 
much for woman, not the least of the blessings they 
may bring is in helping to set her free from what The 
Nl'W Education describes as "the cramping, uncom- 
fi>rtabl3, health-destroying, ugly, and barbarous me- 
diaeval invention called the corset." Thi.s is vigorous 
language, but if the contention is good and capable of 
proof, then the influence of the typewriter on the health 



of at least the female section of those who use it m ust, 
in spite of tbe risk of typewriters' cramp, be regarded 
as beneficial. — Lancet. 



THE MoKINNON AUTOMATIC BOAT-LAUNCHING DEVICE. 

Next in importance to the provision of a sufllcient 
number of lifeboats on an ocean passenger ship is the 







1. DIAGRAM OF MOVEMENTS OF DAVITS. 

arrangement of some speedy and safe means of launch- 
ing them. To anyone who has watched the boat drill 
on any of the Atlantic liners, it is evident that the pro- 
cess is slow, and might be full of risk when carried out 
in the panic of a sinking or burning ship. The records 
of marine disaster, indeed, show that a certain and not 
inconsiderable proportion of the fatalities are due to 
delay and accident in launching the boats. The ordi- 
nary means of launching consist of independent hoist- 
ing tackles, at each end of the boat, the slack of which 
is coiled up within the boats. When a boat load of 
passengers is to be launched, each tackle is handled by 
one or more men, who endeavor to lower away so that 
the boat shall be kept on an even keel. This is, or 
seems to be, a difficult matter to accomplish. In their 
haste, the crew frequently fail to keep the boat level; 
one end is allowed to run down faster than the other, 
with the result that the passengers are spilled into the 
sea or the boat is swamped. This was what occurred 
at the wreck of the " Elbe," and the blunder had to 
answer for many of the lives lost on that occasion. 

The automatic boat-launching device which is 
shown in the accompanying illustrations was invented 
by Mr. James W. McKinnon, of New York. It repre- 
sents a very ingenious and successful attempt to over- 
come the dangers of boat launching, and the large model 
which has recently been tested by the government and 



by the officers of the Atlantic steamship lines, at the 
Brooklyn Navy Yard, has given great satisfaction. 

The boat is hoisted and lowered by two steel ropes 
which are fastened to ring bolts at the bow and stern, 
and lead through sheaves at the head and near the 
foot of the davits to a hoisting drum located at the 
foot of the left hand davit, looking outboard. The 
two ropes being wound upon a common 
drum, the boat is at all times maintained on 
an even keel. The movements of the davits 
in swinging the boats outboard are con- 
■■^^ trolled by worm gears which are keyed to 

the davits as shown in Pig. 4. The swing- 
ing movements are not always in the same 
'^ *' direction, as in passing the boats between 

' the davits it is necessary at certain points 

to reverse or stop the motion. These move- 
ments are accomplished by bevel gears and 
clutches, which are thrown in and out of 
gear at the proper moment by means of 
cams on the worm gears and rods connecting 
the cams with the clutches. 

The hoisting and turning gear is operated 

by means of an endless chain, which passes 

over sheaves on the right hand davit and 

drives a sprocket wheel >haft above the 

hoisting drum. At each end of the shaft is a 

bevel gear which meshes with a pair of loose 

gears on the worm shafts. The worm shafts and the 

worm wheels at the base of the davits are driven in 

either direction according as one or the other of the 

loose bevel wheels is engaged by the clutches, and the 

movement of the clutches is controlled by the cams on 

the worm wheels. 

The drum is driven by a worm and gear, operated 
through a countershaft, which is thrown in and out of 
gear by a clutch on the latter. After this clutch has 
been thrown in the whole operation is performed by 
the man in the boat, the various motions of the two 
davits and the lowering of the boat on an even keel 
being governed automatically by the mechanism as 
above described. 

The operation is as follows : The boat being sup- 
posed to be resting on the chocks and loaded with 
passengers, the sailor in the boat hauls on the hoisting 
chain until the boat is raised clear of the chocks. A 
man on the ship then throws in the clutch which con- 
nects the turning gear, when both davits move to the 
left (as shown in the diagram. Fig. 1) to such a position 
that the end of the lifeboat is clear of the right hand 
davit. The left hand davit stops at this point, the 
worm shaft being tlirown out of gear by the operation 
of the cam which is on the right hand davit, but the 
right davit continues to move until the right end of the 
boat is passed outboard. The left davit now moves 




2.-AUX0JttATIC LIFE-SAVING DAVIT DEVICE-LIFEBOAT BEING SWUNG OUTBOARD BY ONE MAN. 
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again, the right continuing to move also until both 
davits are at an acute angle to the side of the ship. 
The right davit stops at this point and the left con- 
tinues to move to a position parallel with the right, 
when both move in unison and come to rest in the 
outboard position or at right angles to the axis of the 
ship. The operator in the boat now pulls on the chain, 
which is long enough to reach to the water, and lowers 
the boat, which, as already explained, is certain to 
strike the water on an even keel. It should be men- 
tioned that one man operating the chain can raise and 
lower a boat load weighing four tons with ease. 

An improvement on the mechanism here shown is 
being made with a view to enabling 
the whole operation to be carried 
out from the boat, thereby doing 
away with the necessity of a man 
remaining on the ship to throw in 
the turning gear clutch. The time 
consumed in transferring the boat 
from the chocks to the water on 
the occasion of the recent test at 
the navy yard was eighty seconds, 
which is considerably shorter, it is 
needless to say, than the time con- 
sumed by the present methods. 



Grlendyne and "the runner up" for the cup were 
slipped at a hare which went wild and strong. When 
killed after a good course by the two crack greyhounds, 
it was found to have only three feet. This may be 
compared with the accounts of a collie dog, recently 
quoted in the papers, which had one fore foot and one 
hind foot cut off by a reaping macliine, but which still 
manages to help with the flock. Dogs, which ought 
to be little liable to accidents, are very frequent suf- 
ferers, largely from their association with man and 
intense desire to participate in all his doings. One of 
their commonest mishaps arises from their love of rid- 
ing in carts. They become quite clever at scrambling 



Accidents to Animals. 

Among wild quadrupeds only the 
ruminants with large horns and 
long limbs seem commonly liable 
to accidents. Cases of stags dying 
with interlocked antlers are record- 
ed from time to time, and Buck- 
land gives an account of a curious 
accident which befell a big stag in 
Windsor Forest. ' The poor beast 
had been standing on its hind legs 

to nibble leaves from a thorn tree, and caught its hoof 
in a fork in the trunk. This threw it on its back, and 
broke the bone. Though red deer are in this country 
mainly found wild on mountainous ground, we nmch 
doubt if they are really a mountain species or specially 
clever on rocky ground. 

Mr. J. G. Millais mentions one pass where the bones 
of deer that have missed their footing and fallen down 
the crags may frequently be seen. Broken limbs are 
very common, even among park stags, generally due 
to fights in the rutting time. This must usually lead 
to the death of deer in all districts where large car- 
nivora are found ; but the astonishing way in which 
broken bones, or even worse injuries received by wild 
animals,. cure themselves if the creature is let alone, 
shows that the most serious accidents need not lead to 
death, even if left to nature. The most striking of re- 




3,-ELEVATION OF HOISTING AND TURNING GEAR. 

or jumping in, but are not " built " for jumping down 
on to a hard road. If the cart moves as they make 
their spring the danger is increased, and fore legs 
broken, usually just below the shoulder, are very com- 
monly seen. 

Dogs also have dangerous falls when on the ground, 
accidents usually ascribed only to bipeds and horses. 
A greyhound going at full speed will trip, fly head over 
heels, and break a leg, or even its neck. Master Ma- 
grath in 1870 went through the rotten ice of the 
River Alt, from which Altcar takes its name, while fol- 
lowing the hare, and nearly died from the effects. But 
the strangest mishap which the writer has ever seen 
fall to the lot of a dog was the case of a setter which 
"tripped" over a sitting hare. The dog, a large, 
heavy animal, was ranging at high speed in a field of 
thinly planted mangold. As it passed between the 



sickroom. Unless warned not to try his eyes too much, 
he is apt, through forgetfulness, to overtask his ac- 
commodative powers or injure the already weakened 
ciliary luuscle. When the rest of his body recovers its 
normal strength, the eyes continue weak. After strain- 
ing the eyes more in the vain hope that his sight will 
improve, the person, if he is wise, will consult experi- 
enced help ; if otherwise, he will pick up the first pair 
of spectacles available, regardless of whether they be 
too strong or too weak for his eyes. Should he finally 
go to an optician, the latter will often find it difficult to 
fit glasses satisfactorily. 

Other natural causes that affect the eyes are wind, 
dust, light and heat, when exces- 
sive. Eyes otherwise good enough 
become weak under such conditions. 
The weakness may be due to an 
error of refraction, and under most 
conditions the accommodative pow- 
er of the eyes is strong enough to 
overcome the error. But under 
such atmospheric or climatic condi- 
tions as I have mentioned the aecoiii- 
modation is lessened, and the eyes 
cannot find relief except by the use 
of glasses. They should generally 
De convex. 

Having mentioned those losses of 
visual acuteness due to natural 
causes, next in order are causes pro- 
duced by civilization. At the out- 
set I will say that if the patient 
were to change his occupation and 
take plenty of fresh air and exer- 
cise, the optician's services might 
never be needed, but these '"ifs"- aie 
in the way and are not to be got rid 
of by the average individual. 
Take a boy from the country, bring him to towji 
and place him at clerical work, writing perhaps all day 
and into the night. Put him behind a counter and let 
him stand all day, with an hour free out of 12. or more, 
or let him sit at a workbench, Ifollowing a trade that 
keeps his eyes fixed steadily hour after hour 12 to 18 
inches in front of him. Take this same youth with 
hitherto good eyes and bid him use them day in and 
day out, reading for a profession, or let him occupy liis 
time in a dimly lighted room, or bend over a desk be- 
neath artificial light all the time. I might go on, giv- 
ing instance after instance, without particularizing 
any calling as more harmful than others to the eyes. 

Is it a wonder that the children of this generation 
are wearing glasses along with their grandsires ? Old 
age is no longer the reason for wearing glasses. In 
nine cases out of ten the young man needs a convex 
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cent instances is the case of a doe antelope at Leon- 
ardslee, which smashed its hind leg high up, and so 
badly, that the bone protruded. It would have 
been shot, but it was observed to be feeding, as if not 
in pain. It survived the winter, and was seen to swing 
the injured leg forward to scratch its ear before the 
bone set. The fracture reduced itself, and the cut 
skin grew over the place, leaving a scar. Later, though 
lame, it was perfectly well, and reared a young one. 

A tiger recently killed in the hot weather had a 
bullet wound a week old which had smashed its shoul- 
der. This wound, though a very bad one, was perfectly 
healthy, and there was evidence that since it was in- 
flicted the tiger had eaten no flesh, but only drank 
water. In the Waterloo cup coursing in 1886 Miss 



rows, its hind feet struck something, and it nearly 
turned a somersault. The object was a squatting 
hare, which, as the dog flew over in one direction, 
quietly scuttled off in the other. — London Spectator. 

liOss of visual Acuteness. 

It is interesting to compare the visual acuteness of 
the normal eye before and after the effect of some 
purely physical cause that may be within the realm of 
either nature or civilization. Taking a few instances 
of each for illustration, I will cite from nature first. It 
is well known that severe illness greatly impairs the 
acuteness of vision of an otherwise strong eye. Almost 
the first thing a convalescent will do is to call for a 
book or newspaper to while away the tedium of the 



glass to assist his overtaxed eyes in fulfilling their 
duties. 

In addition to these causes of weakened vision, it is 
hardly necessary to mention the common evils of to- 
bacco and alcoholic stimulants. Again, if the strong 
constitution of a boy cannot save his eyes for their 
thousand and one uses, how can frail women escape ? 
The ever increasing army of women workers in shops 
and offices and the new avenues of employment open- 
ing to them swell the number of spectacle wearers. 
Ic has been my purpose to point out that it is not the 
serious and very plain errors of refraction that cause 
the most of an optician's patronage, and he must often 
attribute the loss of visual acuteness to other causes. — 
Dr. H. Ruth, in Jewelers' Weekly. 
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RECENTLY PATENTED INVENTIONS. 
£n<!:iiieei-iii<^. 

Compound Condensing Engine. — 

John S. Briggs, Poland, Me. This engine has high and 
low pressure cylinders and a cyUndrical valve having 
ports on one side connecting with the exhaust of the high 
pressure cylinder, while ports on the opposite side con- 
nect wiuh the low pressure cylinder and the condenser, 
a valve reciprocating in the valve cylinder having a 
transverse passage connecting the exhaust from the high 
pressure cylinder successively with the low^ pressure cyl- 
inder and the condenser. The arrangement is designed 
to prevent back pressure in the high pressure cylinder 
and to supply the low pressure cylinder as well as 
the condenser with exhaust steam from the high pressure 
cylinder. 

Air Valve for Water Pipe Lines. 

— Theron A. Noble, Seattle, Wash. For water pipe lines 
or otherchambers containing water, the valve provided by 
this invention is arranged to let out air when the pipe line 
or chamber is being filled and let in air when the pipe 
breaks or is being emptied, thus preventing a collapse, 
the valve also opening to let out accumulated air that has 
collected at the summits of the pipe line, without allow- 
ing the water to escape, and preventing the hammering 
of the water. Within the valve casing is a chamber com- 
municating with the atmosphere, a float carrying a valve 
to establish communication bet'.veen the chamber and 
the casing, while a stem separate frorn the valve pro- 
jects to the outside of the casing and is arranged to en- 
gage the valve. 



Electrical. 

Circuit Controller. — William T. 

Budds, Charleston, S. C. This invention relates to cir- 
cuit controllers for call box systems, and provides means 
by which a break in the main wires may be easily located 
without sending a lineman to find it in the usual manner; 
also, so arranging the parts that, should a wire be broken, 
the call will still be operative. The invention provides a 
controller wheel having a number of peripheral projec- 
tions indicating the number of the call box, in which it 
is arranged in the usual manner, the wheel being made 
by the single operation of a die. and therefore inexpen- 
sive, and there being both a metallic and ground circuit, 
through the latter of which the circuit may be operated 
should a break occur. 



pivoted, w^hile a jaw lever has a head with projections 
engaging the jaws, its outer end having pivotal and 
loose connection with the handle lever. The tool is 
adapted for bolt cutting in general, but especially for 
cutting off the ends of tire bolts, which it does squarely 
and evenly, without leaving any bur. 

Apron Board for Paper-making 

Machines. -Perry D. Taylor, Watertown, N. Y. This 
invention provides a board on which the apron may be 
quickly and conveniently adjusted for any sized sheet 
without detaching any part of the apron from the board 
or removing the attaching medium between the board 
and apron or between the apron and deckle frame. Bars 
with which are connected angular shields are held to 
slide in the board, while the apron is sectional, and the 
sections are attached to the sliding bars and connected 
with the shields. 



Me 



Agricultural. 

Scythe.— Gervais Nolin, Skowhe^an, 

To make a scythe of high grade and uniform 



Bicycles^ Etc. 

Bicycle Step.— Heini-ich G. Bor^feldt, 

Brooklyn, N. Y. The bicycle step, according to this 
invention, is extended at an angle from the pedal crank 
at its shaft-bearing end, being so placed with relation to 
the pedal crank that motion will be immediately imparted 
to the wheel when the weightof the rider comes upon the 
step, making it unnecessary to take a few steps before 
mounting, as is ordinarily the case. The step will, in 
mounting, be nearer the handle bar than is usual, thus 
rendering the act of mounting much easier. 

Bicycle Ball Bearing. - William J. 

Tripp, New York City. This bearing, for use on bicy- 
cles and other machines, is designed to reduce friction 
to a minimum, while permitting of readily adjusting the 
several parts and affording convenient access thereto for 
repairs, etc. Two collars, each having an inwardly over- 
hanging portion, are secured to the axle, and an addi- 
tional collar is carried on each overhanging portion, the 
additional collars being extended inward and contracted, 
the pairs of collars thus forming an annular ball race, the 
ends of the hub being projected within the additional 
collars and the overhanging portions of the first named 
collars. 



quality of steel, the blade is made, according to this in- 
vention, with a ribbed back, the blade being formed of 
one piece and homogeneous in its composition at its 
edge, back and body, a heel being recessed to the blade 
and having a socket to receive the rib of the back. By 
this improved method of manufacture, the steel is heated 
but a few^ times and to a lesser degree than by methods 
heretofore employed. 

Colter Band.— Thomas J. Mancill, 

Maben, Mies. A simple and inexpensive colter, which 
may be fastened to a plow^ beam without drilling holes in 
and weakening the latter, is provided by this invention. It 
comprises a top and bottom bar connected by diagonal 
side bars, the top and bottom bars having extensions 
with elongated openings through which hook bolts are 
passed, while a set screw^ is passed through one of the 
side pieces. This colter band may be readily applied to 
beams of ditlerent thicknesses or adjusted to the right 
or left or vertically, as desired. 

Pruning Implement.— John L. Man- 
ning, Bartow, Fla. This invention comprises a staff or 
handle and two pivoted hook-shape cutters, one cutter 
having an extended shank or lever arm which is pivoted 
to the handle, the other cutter having a sliding connec 
tion with the handle, a pull rod being connected with 
the extended shank or lever arm, the arrangement being 
such that a pull on the lever arm operates both cutters 
simultaneously. 



IVIecliaiiical, 

Brace.— John H. Morrison. Prescott, 

Arizona Ter. To obtain a high speed for the bit and in- 
;?ure an easy, steady and quick boring of the mate- 
rial, without necessarily increasing the speed of the 
crank arm to be turned by the operator, is the object of 
this invention. The tool is provided with a U-shaped 
frame having upper and lower bearings, in the lower one 
of v^hich IS a sleeve through which pas^^es a vertical shaft 
carrying at its lower end the tool holder for a bit or 
other tool, the shaft being also connected by a train of 
gear wheels with the sleeve, w hereby a higher motion 
may be transmitted to the shaft. 

Cutter Head and CuTTER.^Ftanlv 

E. Dalztll, San Francisco. Cal An improvement more 
especially designed to facilitate turnin<>; rosettes, corner 
blocks, etc., has been devised by this inventor, the cutter 
head being provided ^\kh jaws forming curved slots 
at adjacent edges for the reception of the cutters, and 
the cutters being made of thin steel and curved to pro- 
duce a shearing cut. 

Scroll Saw. — Jatiies (i. Coniiplly, 

Yerdon, S. D. To facilitalx; adjusting and operating th? 
saw anil combine therewith a lathe to be operated at 
will is the object of this invention. The arrangement 
is such that the saw tabic remains level, the f;iw frame 
being mounted in a yoke and being adjustal)le, so that 
the saw^ frame may rcci[)rocate at any desired anglo, 
while combined with the saw is a hcr.d and tail center of 
a lathe, the parts being so connected that the lathe {ir 
the saw may be operated nidepeiidently, cither one being 
thrown into or out of operatioti. 

Tuyere. — David SMiiime. Darwin, Ind. 
To facilitate increasing or diminishing the draught in 
blacksmiths' forges, this invention provides a novel 
tuyere with an arrangement for keeping a projecting 
pari cool, with an auxiliary draught opening to keep a 
smoldering fire when the forge is not in use. The inven- 
tion comprises upper ana lower plates united by lateral 
flanges and having recesses forming draught p.assages. 
the upper plate havmtr perforatif)iis communicating w.th 
the draught passages, a surrounding channel being also 
connected with a water reservjir, while the draught 
passage may be connected with any style of bellows. 

Bolt Cutter. — James R. Raiiiho, 

Pulaski, Tcni!. This device comprises a hollow head 
with rigid handle, two slitlable parallel jaws being nr- 
rauged in the head, to which also a handle lever is 



ITIisccl la neons. 

Fire Truck.— Richard J. Voelker, St. 

Louis, Mo. This invention relates especially to the 
steering gear of tire trucks, and provides a novel and 
simple form of latch mechanism by which the steering 
wheel shaft may be prevented from accidentally jumping 
or being jarred out of place, and by which the shafts may 
be removed without displacing the steering wheel. 

Weather Signal Indicator.— J. G. 

Wall, Brooklyn, N. Y. For use in public and private 
buildings, offices, stores, etc., this inventor has devised a 
weather signal indicator to display signals according to 
the daily reports of the Weather Bureau, comprising a 
bulletin board formed with means for reading the weath- 
er and storm signals, such means being printed, painted, 
or otherwise arranged on the board with the necessary 
text to be readily interpreted by the public, in connection 
with a changeable calendar, graduations with pointers in- 
dicating the velocity and direction of the vvind, etc. Both 
air and sensible temperatures are given by the indicator. 
This inventor has also further protected his weather sig- 
nal indicator by taking out a copyright thereon. 

Door SECURER. — Richard D, Williams, 

New York City. For the use of guests, boarders and 
travelers, etc., this device is more especially designed, 
comprising a series of telescoping tubes, the upper one 
having a flat forked head to engage the shank of a door 
knob, while the lower one has a toothed foot piece, there 
being means for holding the head and foot pieces in 
alis'nment, and a simple form of locking device to hold 
the securer extended or closed. The device may be 
quickly and conveniently applied to lock a door against 
intruders, and may be telescoped into small space to be 
carried in trunks and bags, beini^ also available as a 
handy weapon for defense. 

Machine FOR Cutting DiouGH.--He;r^ 

man Weichert, Jersey City, N. J. For cutting dough in 
pieces of suitable size for loaves, each piece orloaf having 
the exact weight required, this inver.tor has devised a 
machine to which the dough need only be fed, when it 
will be automatically expelled from the machine, cut to 
the required weight. In the receptacle to which the 
dough is fed is a screw conveyor, there being a recipro- 
cating cutter mounted to cross the outlet of the recepta 



fit almost any piano or reed instrument, the shape of the 
parts being modified to suit. 

Envelope. — Al be rt Butzer, Carlyle, 

111. The blank of which this envelope is made has at 
one edge a projecting keeper strip and at the opposite 
edge a locking tongue, cuts in line with the sides of the 
tongue extending into the blank, and the inner end of 
the tongue having a delicate connection with the blank. 
It is designed that the envelope shall be inexpensive to 
make, and that after having once been closed it may not 
be reopened without detection. 

Mucilage Holder.— Frank F. Peck, 

Susanville, Cal. This holder has an overbalanced scraper 
adapted to be pressed below the level of the mucilage by 
the brush and to rise above such level on removing the 
brush, the arrangement beina such as to permit of read- 
ily scraping off surplus mucilage from the brush, auto- 
matically returning it to the chamber or well without 
clogging the mouth of the holder. This prevents also 
the loss of mucilage from its becoming hard in drying on 
the surfaces exposed to the air, and the mucilage in the 
holder retains its consistency for an additional period, 
not being liable to become unclean from dust and other 
impurities. 

Writing Tablet.— William H. Grif- 
fin, Hawthorne, N. J. A simple and inexpensive device 
more especially designed for use in schools, instead of 
slates, is provided by this invention, the [device being 
adapted to hold loose sheets of paper in the form of a 
writing tablet. Mounted on one end of a board or back- 
ing is a spring-held bar adapted to clamp the paper on 
one surface of the backing near the end, the bar being 
held in desired position by the action of the spring. 

ScHooii Room Directory and Bulle- 
tin.— James S. McClung, Pueblo, Col. This board has 
a series of clips on its front face to receive information 
cards bearing on one face the name, age, grade and date 
of entrance of pupil, with address of parent or guardian, 
and on the opposite face a record of physical condition, 
etc. , a record card being removably secured on the ob- 
verse side of the board presenting a digest of the records 
of pupils. The improvement is designed to present a 
record of which all the details will be readily accessible, 
enabling a principal or superintendent to enter a class 
room and investigate the history of one or more pupils 
without disturbing teacher or students. 

Anti-Rattler for Thill Couplings. 

— Frank P. Johnson, Danville, Pa. This invention 
covers an improvement on a formerly patented invention 
of the same inventor, and comprises a bolt for securing 
the thill to the axle clip, the bolt havingoneend ex- 
tended downwardly and inwardly, while a wear plate has 
its lower end connected with the dowmward and inward 
extension of the bolt, a spring engaging the lower por- 
tion of the plate and pressing forward its upper portion. 
The device is designed to automatically take up wear 
and may be used on both right and left hand couplings. 

Fire Escape.— Joseph Ha^el, Mount 

sterling, III, A slotted tube is arranged vertically as a 
permanent fixture on a building, according to this inven- 
tion, a block sliding in the tube being moved by a rope 
or cable extending from cranks and a drum at the bot- 
tom over a pulley at the top of the tube, and there being 
attached to the block a cage which may be thus raised or 
lowered, the cage being arranged to be locked at the 
desired height. The device may be used to permit fire- 
men to conveniently carry and operate hose, as well as 
to facilitate escape from any of the floors of a build- 
ing. 

Dumb Waiter Safety Door.— Theo- 
dore Grottke, West Hoboken, N. J. To close the doors 
of dumb waiter shafts at each floor of a building, to 
prevent fire from spreading therein, and to allow the 
cage to open the doors noiselessly at each ascent and 
descent, is the object of this invention, according to 
which the doore are hinged at one side of the shaft and 
normally supported horizontally by independent counter- 
balancing levers, there being sets of door openers at the 
top and bottom of the cage adapted to successively en- 
gage the doors and swing them upward or downward, 
I according to the direction of progress of the cage. 

Window Shade Fixture and Cur- 
tain Pole Support.— Ccorge Biehn, North Yakima, 
Wash. This invention relates to fixtures adapted for 
ready attachment upon the side or top mouldings of 
window casements without the use of screws or nnils, 
affording a reliable support for the window shade at any 
desired point on th^' casement, and also providing for 
the ready removal of the fixtures without tools. Novel 
bracket supports for the curtain pole are also provided, 
which are lilcewise arranged for attachment or removal 
without the use of tools. 

Bed Rail Clamp.— Lafavette Weaver, 

Jr.. Bridgeton, N. J. An improved detachable clamp or 



producing an article which shall be more attractive or 
ornamental in appearance than composite boards or 
planks ordinarily used, and with no loss or waste of 
lumber. 

Fence Post.— Alfred J. O^rarn, Liter- 

berry,*lll. This invention relates especially to fence 
post braces adapted to be buried in the ground, providing 
an angular underground brace and anchor whose hori- 
zontal foot is bolted to the base of the post, while an 
inclined body portion meets an extended horizontal 
portion and diagonal top brace, both the latter being 
also anchored to the post. 



Skirt Band.— Eluier W. Towne, New 

York City. This design presents an ornamental band 
for the top of a skirt, in which bars arranged in cir- 
cumferential groups meet a series of transverse bars. 

Carpet. — Eugene A. Crowe, Brooklyn, 

N. Y. Two design patents for carpets and similar 
fabrics have been granted this inventor, one of which 
has scroll stems interrupted by foliate figures, combined 
with diverging leaves, flowers and foliage, the back- 
ground being of stipple character. In the other design 
a foliate figure is a prominent feature, with a compound 
curvid stem and leaves and sprays carried by the stem 
with a feathery effect, the leaves and sprays appearing at 
the ends as well as at the sides of the stem. 

Note.- Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. IMeaee 
send name of the patentee, title of invention, and date 
of this paper. 
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Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Power Hammers. Jenkins & I-ingle, Bellefonte, Pa. 

Handle & Spoke Mchy. Ober Lathe Co. , Chagrin Falls, O. 

FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Metal Machinery. 

Improved Bicycle Macbinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De I^a Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science,"- by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

i^° Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



cle, ani means for regulating the area of the outlet. An | fastening for securing together the slats that support a 

bed bottom or springs and the side rails of a bedstead 
forms the subject of this invention The clamp com- 
prises a curved or bent main jaw adapted to engage the 
rail, two slidable auxiliary jaws to engage a slat, while a 
toggle lever and link are pivotally connected together 
and connect the adjacent ends of the three jaws. The 
pivotal connections form an arrangement on an ec 
centric so that the lever will be eelf-lockii^g when ad- 
jnst'M. 

Artificial Lko. — Aums E. Tullis, 

Fargo, N. D. This leg has an oxternal shell, preferably 
of raw hide, and inner inflatable air cushion with tube 
and nipple protruding through the shell, a clamp of 
special arrangement closing the tube, the arr;,ingement of 
parts being such as to prevent the air cushion getting out, 
of place, while it may be easily inspected or removed 
for repairs if necessary. This artificial leg is designed 
to be conveniently fitted to place and worn without 
injury or discomfort to the stump of the limb, on which 
it may be securely held. 

Composite Flooring or Ceiling.— 

John W. Piver, Pinia, Ca. A composite board or plank 
adapted for use in flooring or ceiling, etc., is provided by 
tliis invention, being formed of longitudinal strips cut 
from a flat grain board or plank, the outside strips 
thicker than the inside ones, and with the edge grain 
practically ut right angles to the wearing Rurface, thus 



adjustment is provided whereby the weight of dough 
delivere:! may be increased or diminished, and any other 
plastic material may be fed and cut off in a similar man- 
ner. 

Lock —James M. Sweeney, Soiiierville. 
]\Iass. This invention relates to locks in which a casing 
; carries a sliding bolt normally retained by a series of 
I tumblers movable by a specially constructed key. to re 
lease the bolt and permit it to be shot, the improvement 
providing a lock in which the bolt may be operated by a 
key or by a Irtch, The upper part of the casing is re- 
cessed for any suitable form of lr,tch, and The shape, 
size, and relative dimensions of the timblersand key 
n'ay be changed to produce innumerable combinations. 
to diifer in every lock iht-t is manufactured. 

AUTOPNKUMATIC PlANO PlAYER. — 

Fred R. Goolman. Los Angeles, Cal. In this instrument 
the i)neumatic action, in combination with bellows, valves 
and tubes, forms the principal part of the mechanism, the 
control of the entire music, the operating of the expres- 
sion pedals, and rewinding of the music on the roll after 
jilaying being effected without the assistance of the ope- 
rator, and the instrument being designed to have a more 
perfect action and a finer and more delicate expression 
than has heretofore been attained. The instrument may 
i be driven by an electric or water motor, spring or weight 
' motor, as most convenient, the action being intended to 




mms 



EINTS TO CORRESPONDENTS. 

Naiiie^. and Address must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
ReCerences to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered m reasonable time should 

oe repeated : correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn, 
Bii yers wishing to purchase anj' article not advertised 

in our columns will be furnished with addresses of 

houses mannfactunng or carrying the same. 
Special Writleii Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Siiijplements referred 

to may be had at the othce. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 

marked or labeled. 



(7348) L. H. B. say?: Can you fur- 
nish me the formula for making seal metal, such as 
is used for the " counters'* in notarial and corporate 
seals? A. Use the following for the counters for seals: 
Lead, 3 lb.; tin, 2 lb.; bismuth, 5 lb ; melt in the order 
named. 

(7849) A. D. T. writes : At my home is 

a large leather-covi^red arm chair. Several evenings ago 
I was very much surprised when I arose from the same 
and touched the valve on the gas pipe to find that an 
electtic spark emitced from my finger tips. This oc- 
curred on repeated trials. In the room there are no me- 
tallic bodies other than the gas pipe. Everything I 
touch is insulated, the chair with the leather, the floor 
with carpet. The spark may be seen and heard in any 
part of the room. It is a mystery to me and to all whom 
I talk to of it. There are no wires of any kind in the 
house; neither telephone nor light. Any explanation of 
the above would be highly appreciated. A. You describe 
the usual experiment of lighting gas with your finger. 
Had some one turned the gas en, and had you then 
touched the tip, the gas would have been lighted by the 
spark. The electricity is due to a charge gained by 
yourself through friction either against the leather of the 
chair or the wool of the carpet, probably the latter. Such 
a charge can only be gained by a nonconductor or by an 
insulated conductor, such as is the human body when 
standing on woolen. In cold, dry weather such elflctrical 
charL'es arc very easily jiroduced upon the clothinfj, in 
the hair, or rubbing paper, silk, or woolen. 
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(7350) W. B. B. asks (1) how to make or 

where to get the bichromate cell spoken of in the article 
"How to Maiie a Medical Coil," by S. R. Bottoiie, in 
Supplement, No. 569, A. Scientific American Sup- 
plement, No. 792, price 10 ceiitf:>, describee with full de- 
tail and drawings the bich.'oniatc cell, so that any one can 
make it, 2. Would any guod l)attery do? If so. what 
voltage will it require ? A. Any good battery \\i1I do. 
The bichromate cell lias 1 8 volts. 3, W^ould the Mesco 
dry battery do ? A. You will require two Mesco or other 
dry or Leclanche cells to equal one bichromate cell. A 
dry battery will not work the coil as well as a gravity or 
bichromate battery will do it. 

(7351) W. G. H. asks : 1. What is the 

best battery for running a miniature electric locomotive, 
for about an hour at a time ? A. Use either a gravity or 
a bichromate cell. 2. For a 75 foot telephone line do I 
need a battery at both ends ? If so, how shall I connect 
them to the line ? A. If you have a permanent magnet 
telephone, you can use it without any battery. The car- 
bon transmitter requires a cell for ::s primary coil at 
each end. 

(7352) J. H. T. a.-ks for information 

about reading telescopes such as are used with reflecting 
galvanometers, etc. I would like to know lens system 
and details of eonstiuction. A. A reading telescope is a 
small astronomical or inverting telescope. Many of 
them are ordinary spy glasses with the erecting lenses re- 
moved from the inner tube. Such a spy glass can be 
bought for a couple of dollars with an object glass about 
m or 1% inches in diameter. Mount this on a conven- 
ient stand and attach the scale, below the telescope. The 
figures on the scale must be reversed so as to be turned 
around and stand right after they are •■eflected by the 
mirror of the galvanometer. The object glass sliould be 
an achromatic lens of 8 inches to 9 inches focus and the 
eye piece a positive eye piece of about 2 inches focus. 
Thf&e require the tube to be 10 inches to 11 inches long 
\\ hen adjusted for focus. 

(7353) E. G, asks what kind of an at- 
tachment to put on a common turning lathe for turning 
round balls. A As you do not state the kind of 
balls— wood or metal— we give the process for turn- 
ing wooden balls and billiard balls. First, turn by a tem- 
plate or gage or by caliper, as nearly spherical as pos- 
sible. Then make a chuck of wood and fasten it to the 
mandrel in any way the most convenient. Turn out 
the chuck hollow so that the ball will enter nearly half a 
hemisphere. Chuck the ball at right angles to the posi' 
tion that it was first turned in. Turn off the outside or 
projecting part true by nearly obliterating the lines of the 
first turning, then rechuck and turn the otherhemisphere. 
If great nicety is required, as in billiard balls, you will 
have to continue the chucking in several other positions 
and turn very carefully with curved tools. A little chalk 
in the chuck will help the ball to stick. If you have dif- 
ficulty in holding the ball in, you may put a small false 
center against the ball, made of iron, with a thin piece of 
leather waxed upon it to prevent scratching. If this is 
done nicely, you may do the work without chucking the 
ball so deep. 

(7354) L. H. M. writes: 1. The safety 
valve of a boiler becomes coated with lime. The boiler 
never foams. How and by means of what force does it 
get there ? A. Whenever the safety valve blows off, the 
water beneath is agitated and small particles are lifted 
and blow.D through the safety valve. A boiler always 
foams when it is making steam. The space just above 
the water line is filled with a water mist raised by the 
liberation of the steam below the surface, which, on pass- 
ing the surface, breaks the water in a mist or small par- 
ticles of water -this is called wet steam— which may be 
drawn from any boiler having too Mttle steam room. 3, 
Stand on the opposite side of a darkened room from a 
lighted lamp. Take a glass mirror and look slantingly 
across it, so that you can see the several {7 or 8) images 
produced by multiple reflection. If the brightest image 
is at the top and the others grow dimmer as you descend, 
change the mirror erid for end. so that you look across it 
in the opposite direction to which you did at first. The 
l)rightest of the several images is now at the bottom and 
the others get dimmer as you ascend. Will you please 
explain how changing the mirror inverts the order of the 
images ? A. Some defect in the surface of the mirror 
produces the change described. A perfect mirror gives 
the same quality of image in any direction. 

(7355) C. E. P. writes : 1, I have a 

small dynamo that I would like to know what the voltage 
would be speeded to 2000 ; dimensions as follows: Field 
magnet 17)^^ inches long, 3 inches wide, % inch thick, 
70 turns of No. 16 wire to each layer, and there are 32 
layets, making 3,240 turns in all. Drum armature. The 
armature is 4 inches in diameter, 3 inches long, eight sec- 
tions, wound' with No. 18 wire, two layers, making in all 
400 turns. A. About 30 volts, if your field is cast. If 
wrought iron, it would be 40 volts. 2. Would this ma- 
chine make a sufficient exciter for an alternator of the 
following dimensions for 55 or 110 volts? Ring for fields 
inside 16 inches in diam ter, with 12 poles and about 4 
inches wide, armature 10 inches in diameter. A. Yes. 
3. What size wire for this machine to get 110 volts? A. 
Use No. 16 for field and No. 18 for armature. 

(7356) C. A, B. asks for a description of 

a battery to light from one to five 16 candle power lamps 
A. You cannot, except at very great cost, light 16 candle 
power lamps by a battery. In addition to the materials, 
it would require one man's labor to keep the battery in 
proper order. Only very small lamps. 1 to 5 c. p.,areever 
lighted by batteries, and these more for some especial 
use, such as lighting a microscopic object, than for either 
quantity of light or economy. 

(7357) O. W. R, asks: 1. What is the 

difference between an induction coil and an intensity 
coll ? A. We do not know just how the name "mtensity 
coil " may have been used in the place where you saw 
it. It might be used for an induction coil in which the 
voltage is raised, as in the RuhmkorfE coil, in distinction 
from one in which the voltage is lowered and current 
increased as in an ordinary transformer. 2 How could 
I wind the dynamo described on page 494, "Experimental 
Science," for the highest possible voltage and how many 
volts and amperes would I get ? Also, could I use the 
same for electroplating, introducing resistance enough ? 
A. W^ind it like the hand power dynamo, page 487, 



same volume, and you will have tu ulvc volts and perhaps 
three amperes. You cannot then use It to advantage for 
plating; the current is very small. Still, if you put in 
resistance in the external circuit, it will plate slowly. 
3, W^ould the abo^'e dynamo be more powerful if the 
armature was the same style as the one for the simple 
electric motor, and if so, what size wire would it be 
wound with ? A. No. There is not room for such 
an armature between the poles. 4. What would be the 
voltage and amperage of the above dynamo if the field 
were excited with two Samson batteries? A. It would 
make little differenc J and there would be no use in ex- 
citing the fields by external current when the machine 
can excite its own fields. You can, however, do it if 
you wish. 5. What voltage and amperage are No. 3 
Samson batteries ? also of Mesco dry batteries when 
new ? A. All forms of Leclanche cells have about 1}^ 
volts. Their amperes depend on the resistance of the 
external circuit. On short circuit they might show six 
to ten amperes, but could not deliver so much beyond a 
few seconds. They would polarize immediately. 



NEW BOOKS, ETC. 

Fourth Annual Report of the Com- 
missioner OF Public Roads. For 
the Year ending October 31, 1897. 
Issued under the Authority of Henry 
I. Budd, Comoiissioner of Public 
Roads. Trenton, N. J. 1898. 
This is an interesting pamphlet whicii shows the bad- 
ness of some roads in the State and the improvements 
which have been effected in them. The State of New 
Jersey may well be proud of her splendid network of 
roads which renders driving and wheeling in many dis- 
tricts delightful. The pamphlet contains several studies 
on road building which ought to prove of value to all 
those who are interested in good roade. 

A Primer op Psychology. By Edward 

Broadford Titehener. New York : 
Mac 111 ill an Company. 1898. l2tiio, 
pp. 3l4. Price $1. 

In the last few years psychology has come prominently 
to the front as a study which should be taught in all 
high schools and colleges. The author outlines with as 
little of technical detail as m compatible with accuracy 
of statement the methods and results of modern psy- 
chology, and the reader is stimulated by means of ques- 
tions and exercises upon the subject matttT of the 
chapters to refer to more advanced treatises. The sub- 
ject may be introduced either by way of agcneraiac 
count of scientific study or by the way of brain anatomy 
or brain physiology. The book seems to be admirably 
adapted for the purpose for which it is intended. 

H AAV All's Story by Haavaii's Queex 
LiLluOKALANi. Illustrated. BosTon: 
Lee & Shepard. 1898. Pf). viii, 409. 
Price $3. 
The present work is an autobiography of Hawaii's 
late queen. It is particularly timely in viev of the 
probable annexation of Hawaii to the United States. 
As might be supposed, Queen Liliuokalani, in detailing 
the events of her life, protests against the revolution 
which deprived her of her throne and answers the slurs 
of her adversaries. She throws a new light on the 
manners and customs of this strange people and the 
book offers interesting reaiiing. The work is an im- 
portant contribution to the history of the Hawaiian 
revolution and the causes which led to it, and the treaty 
of annexation now pending before the United States 
Senate, and ought lo command considerable attention 
from the reading and thinking public. The book is 
handsomely made and is well illustrated by half-tone 
engravings. 

The Art op Gtetting Rich. By Henry 
Hardwicke. New Y^orli : The Useful 
Knowledge Publishin<4: Company. 
Pp. 294. Price $1.50 cloth, 50 cents 
paper. 

The present work tells how fortunes were made in the 
middle ages and how they are made to-day, as well as 
sundry hints of how to succeed in business. We are con- 
strained to observe that we do not believe that fortunes 
can bemade by the instructions which can be gotten from 
this or any other book, but a diligent study of it would 
tend to inculcate that thrift which has been the basis of 
nearly all of the large fortunes. 

The Report op the Superintendent 
OP THE United States Coast and 
Geodetic Survey. Showing the 
progress of work durinsr tlie fiscal year 
ending with June, 1896. Washing- 
ton : Government Printing Office. 
1897. Pp. 772. Quarto, 19 maps. 



TO INVENTORS, 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be h^id on application, and per- 
sona contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American. 
361 Broadway. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

FEBRUARY 8, 1898, 

AND EACH BEARING THAT DATE. 

1 See note at end of list about copies of these patents. | 



Air brake, F. W. Olln 598,678 

Air brake coupling, J. T. Perkins 598,887 

Air disk brake, compressed, M. E. Campany 598,766 

Alarm. See Kire alarm. 

Alarm for water containing vessels, O'Connor & 

Turner 598,572 

Album support, G. Schwab 598,818 

Arm rest. desk. C. H. Keynolds 598,617 

Auger, earth. Carter & Richmond 598,8.)tJ 

Axle, J. F. Sosnowski 598,717 

Axle, ball bearing, C. E. Itoberts 598,5.'J5 



Axle, vehicle. Justice & Juhnston 5!^8,78t; ' 

Axle, vehicle, J. Wulker 51>8,58fi , 

Bag, W. T. I.ane 59S,611 

Bake pan, C. (i. Sargent 598,888 

Baking pan, Ilenis & Jannsoii 51)8,512 

Barber's chair, A. J. Rollert 598,877 

Battery cell, primary, F. H. Brown 598,550 

Bed, folding, R. 1\ Barton 598,841 

Bedstead, t\ Schweizer 59H,(il)6 

Bedstead, metal, T. Colleran r)il.S,594 

Bedstead, metallic, K. (i. Gale 598,564 

Belt tightener, J. 11. Gdman 598,658 

Berth guard rail, J, Megiiis 598,735 

Bicycle, B. Hempstead 598,511 

Bicycle brake, F. Hammond 598,866 

Bicycle brake, F. Murgatroyd 598.5;S0 

Bicycle, folding, W. H. Percival 598,811 

Bicycle handle shade, R. A. Wade 598,546 

Bicycle parcel carrier, G. H. Henkel 598,513 

Bicycle pedal, C. Kerner, Jr 598,788 

Bicycle pedal, Lloyd & Priest 598,675 

Bicycle running gear, S. G. Livingston 598,525 

Bicycle stand, W. E. Ijcavitt 598,791 

Bicycle stand, folding, H. L. White 598,547 

Bicycle wheel, J. D. Bowley 598,850 

Blind slat operating and locking device, G. H. 

Hamalian 598,600 

Block. See Pulley block. 
Board. See Ironing board. 

Boiler, W. W. J. Toussaint 598,686 

Rone casing tape, E. Markie 598,734 

Book, account. Brown & Kittredge 598,590 

Bookbinder, D. O. McCallb 598,738 

Bottle, mucilage, C. M. Pratt 598,.^75 

Bottle, non-reflllable, F. Hill 598,782 

Bottle protector, J. L. Elsass 598,596 

Bouquet holder, H. W. Harris 598,780 

Box. SeeCigarbox. Feed box. Letterbox. Lunch 
box. Match box. 

Box cover, R. M. Spencer 598,581 

Bracket. See Windo\v bracket. 
Brake. See Air Brake. Air disk brake. Bicycle 
brake. 

Brick machine, H. C. Barker 598,724 

Bricks, tiles, etc., machine for making, A. Berg. . 598,554 

Building material, composite, J. Brower 598,624 

Building material, decorative, D.H.Ferguson... 598,883 

Bung, S. Salomon 598.C65 

Butter mould, W. C. Freeman 598,775 

Butter, etc., process of and apparatus for steriliz- 
ing, A. Dubuisson 598,561 

Button, cuff, G. L. Rawdon 598,643 

Buttons, machine for assembling cloth covered, 

F. W. liudington 598,711 

Cabinet, druggist's label, E. F. Stephens 598,752 

Cable grip, Norton & Rushing 598,741 

Call box system, electric, W. T. Budds 598,853 

Came, C. C. Tracy 598,827 

Camera, photographic, H. & C. Giimwell . . .598,701, 598.728 

Camera, photograpiiic, J. P. Meyer 598,569 

Camera, photographic, J. A. Mosher 598,804 

Can body. Brown & Holden , 598,555 

Can body machine, Hol*en & Brown 598,667 

Can heading machine, E. P. Holden 598, 506 

Can testing machine, A. Johnson , 598519 

Car coupling, R. M. Chance 598,768 

Car coupling, J. B. Eaves 598,500 

Car fender, A. Mazzanovich 598,637 

Car fender or guard, tramway, J. R. Seaton 598,638 

Car, street railway, R.T.Barton 598,842 

Car switching apparatus, street, Grosheim & Sea- 
man 598,705 

Carbons, manufacture of. C. L. Saunders 598.646 

Carpentry or noiiiery, C. C. Sexton 598.749 

Carpet sweeper, F. P. Keesee 598,602 

Cash register, J. 1* Kizer 598.876 

Cash register, O. B. Thompson 598,584 

Caster, J. P. Henries 598,514 

Chair. See Barber's chair. 

Chair, F. Ulrich 598,720 

Chimney cleaner, P. C. Dunn 598,672 

Cigar box, folding, H. Swaiiger 598,542 

Cigar clipper, J. K. liC Due 598,634 

Cigar cutter and match igniter, W. H. Thomp- 
son 598,718 

Cigarette making machine, M. titeru 598,753 

Clamp. See Desk clamp. Jeweler's clamp. 

Clay working machine, wire cut, F. L. H. Sims... 598^39 

Cleaner. See Chimney cleaner. 

Clock, S. B. Wortnianu 598,589 

Clothesline, W. W. St. John 598,878 

Coff'ee, method of an* apparatus for roasting, J. 

W. Pinkerton 598,813 

Cog wheel, ball bearing roller, F. L. Higgins 598,629 

Comb and shears, combined, Christensen & Jor- 

gensen 598,503 

Combination wrench, O. M. Miller 598,528 

Concentrator and amalgamator, combined recip- 
rocating, R. 'J'aylor 598,513 

Confectionery machine, Carlson & Baker 598,592 

Cooler. See Soda fountain cooler. 

Copyholder, E. E. Paxton 598.809 

Copy holder, J. C. T. Wilson 598,689 

Corset buttoner, M. Perez 598,743 

Cot, R.f\ Crooks 5i>8,698 

Coupling. See Airbrake coupling. Car coupling. 
Hose coupling. Pipe coupling. 

Cradle, A. Weinstein 598,f»7 

Crate fastener, egg, (i. E. Marble 598,79; 

Cultivator, F. H. &T. C. Bornman 598,849 

Curtaui holder. Parish & Rudoiph 598,533 

Cutlery securer, J. G. Kerst 598,789 

Cutter. See Cigar cutter. Meat cutter. 
Cycle time, speed, and distance Indicating me- 
chanism, Gay nor & Washburne 598,598 

Desk clamp, school, A. D. Linn J>98,674 

Desk, school, T. J. Thorp 598,685 

Display stand, necktie, A. W. Graham.. 598,507 

Doorcheck, F. Rock 598,664 

Door key, W. H. Daggett 598,560 

Draught and buffer mocbanism. P. Brown 598,765 

Dynamo, alternating current, W, B. Esson 598,657 

Eccentric, C. E. Anderson 598,836 

Egg. fruit, etc., carrier, Vance & I^eaver 598,755 

Electric circuit testing apparatus, E. & F. W. 

Heymaun 598,517 

Electric conductors, junction box for, T. J. Close 598,498 
Electric currents, coin controlled machine for 

automatically distributing, J. W. Dawson 598,6ou 

Electric heater. J. F. McElroy 598,6;i8, 598,640 

Electric machinery, construction of dynamo, A. 

Soam es 598,540 

Electric switch, J. M. Andersen 598,553 

Electric switch, automatic, Perkins & Killip 598,715 

Electric time switch, G. F. Goodwyn 598,864 

Electrical switches, means for use in operating, 

T. H. Parker 598,679 

Elevator bucket. Tucker & Corwni 51)8,82it 

Elevator controlling mechanism, H. B. Gale 598505 

Engine. See Explosive engine. Gas engine. Re- 
ciprocating engine. Rotary engine. Steam 
engine. 

Engine. W. B. Brown 598,851, 598,852 

Engine muffler, gas, C. S. Bird 598,845 

Envelope folding and sealing mechanism, J. A. 

Sh erman 598,716 

Envelope, money, A. Hansen 598,659 

Enveloue safety device, A. H. Danner 598359 

Excavating machine, W. Paulitschke 598,680 

Explosive and making same, E. A. G. Street 598,618 

Explosive engine, A. Win ton 598,832 

Fan, educational or advertising, W. Ij. Hall.. 598,509 

Fastener, P. A. Raymond 598,576 

I'^aucet, G. A. Madison 598,795 

Faucet, automatic pressure equalizing beer, F. 

W. Shields et al 598,579 

Feed box. H. L. h'erris 598,563 

Feed water regulator and low water alarm. E. P. 

Lynn 598,712 

Feed water regnlator, gas cutoff, and alarm for 

boilers,.!. VV. Dearduff 598.499 

Fence, W. Duncan 598,625 

Fence. Z. & J. C. Taylor 598,754 

Fence machine, wire and picket, H. W, Jackson .^,78."> 

Fence post, E. E. Murry 598,713 

Fence stretcher, wire, E. C. l^ott 598,526 

Fender. See Car fender. Vehicle fender. 

niter. J. Totham 598.719 

Fire alarm, automatic electiic, W. A. Guthrie 598,;>0S 

fc'ire escape, J. N. Uri 598,544 

Fire extinguisher, chemical, J. B. Thomas 598,826 

Fire extinguishing systems, dry pipe valve for, 

E. F. Steck 598,684 

Fires, apparatus for supplying water for extin- 
guishing, A. S. Gear 598,703 

Fireproof covering for steel beams, self support- 
ing, J. M. Gander 598,702 

Fireproof floor an* ceiling, Balph & Wright 598.601 

Fluid handling apparatus, C. Efros .^.^S-SOl 

Flushing apparatus, seat action, G. D. Ackley 598.834 

Flushing valve for closet tanks, E. W. Anthony.. 51(8.6(8 

Fly escape, V. D. Muzzy 598,531 

Fly paste, apparatus for covering strings with, R 

VV. C. strong .')98.58:i 

Fol ding lock, E. De Colton 59tt,(i5fi 

Food, roll reducing machine lor preparing, H. D. 

Perky 598,745 

Furnace. See Smelting furnace. 

Furnace, Allen &Tibbitts 59S.s;'.5 

Furnace for forming cast lu'^tal, A. L. Carletcui.. . 598,694 
Furna<;es, means for supplying hot air to, J. Mar- 
tin 598.798 

Game apparatus, J. A. Sutherland 598.879 

f;arment or other hook, J. Killinger 598,710 

Gas apparatus, acetylene, E. Appleby 598,837 

Gas, apparatus for eliminatingiiaphthalenefrom, 

L. jVHirt 598,707 



acetylene, li. F. 
. P.'f! McCaffrey.! 



Gas. apparatus for producing 
Carler 

Gas burning appanitus, T. H. & 

Gasengnie, 1,. F. Burger 

Gas generator, acetylene, Hardwick & Manville.. 

Gastrciscopo, bent lotatable, G. E. Kelling 

Gate. See lU'jid gate. Railway gate. 

Gate, H. Stonye 

(iear, variable speed, 11. Behrens 

Gearing, variable, Evans & Huggins 

Generati}r. See Gas generator. 

Glove, G. B. Forney 

Gluuig macliine, W. Munch 

(irain washing apparatus. A. Beigmuller 

Graphite, manufacturing, H. H. Wing... 

Griniling apparatus, sickle, Beaudette & Miller. . . 

Grinding machine, automatic ball, F. W. Rodd.. . 

Grinding machine, ball, G. H. Ha thorn 

Gun, gas operated, W. E. Simpson 

Harrow, combination, C. S. Sharp 

Harvester, M. Boice 

Harvester and thrasher, combined, D. G. Coy- 
ner 

Harvester reel adjusting mechanism, J. F. Ap- 
pleby 

Hay tedder, H. F. Bond 

Head gate, I. D. O'Donnell 

Heater. See Electric heater. 

Heel, W. B. Arnold 

Heel plate for boots or shoes, cushioned, R. Mc- 
Kay 

Hinge, self locking, G. Schade 

Hoe, sulky horse, C. H. Malkenius 

Hollow bodies, blank for manufacturing, C. 
Meyer 

Hook. See Garment or ottier hook. 

Hose coupling, air, J. S. Arkins 

Husking pin, H. H. Perkins 

Indicator. Sec Office indicator. 

Insect trap and vase, c(mibined, G. L. Karr 

Iroinng board, N. L. Beckett 

Jack. See Lifting jack. 

Jeweler's clamp, F. J. Thomas 

Justifying mechanism, B. F. Bellows 

Kettle rack, W. C. lX)nica 

Key. See Door key. 

Kitchen tool, combination, A. Lehmann 

Kite, C. J. Greiner 

I^ace fastener, shoe, F. E. H. Goodenow 

T^adder, extension, F. S. Mi ley 

Ladder, step, Margeson & Schnntt 

Lamp and making same, incandescent electric, 
J. C. Fish 

Lamp burner, F. T. Williams 

Lamp chimney heating attachment, R. Von 
Erichsen 

Lamp, electric arc, S. I. Crain 

Lamps, safety cutout for electric, A. N. Love- 
lace 

Lantern holder, H. N»con 

Last and stand, shoemaker's, H. L. Phel ps 

Lath, metal, E. M. Spinine 

Letter box, coin controlled. G. iu Phelps 

Lifting jack, E. & A. G. Hay ford 

Lining fordress waists, form, h. E. Hacherelle.. 

Liquids, method of and apparatus for treating, 
C. Ameye 

Lock. See Folding lock. Sash lock. 

Locomotives, exhaust steam lubricator and feed 
water heater for, Wallace & Kellogg 

Loom ling«, T. Halton 

Loom temple, L. Painchaud 

Loom temple, B. P. Pearson 

Loops an* sewing same to fabrics, machinefor 
forming, J. Schwarz 

Lunch box. K. F. Mintcr 

Mail pouch delivery device, B. Chamberlain (re- 
issue) 

Marker, E. P. Thomas 

Marker's record for laundrymen, etc.. C. R. 
Judge 

Massage, band appliance for, A. Figge 

Match box, wall, J. F. hrankey 

Match making machine, P. G. Russell 

Measuring receptacle, self, W. Forrest 

Meat cutter and feeding device, J. Anderson 

Mechanical movement, G. I. Root 

Mechanical movement for windmills, etc., W. H. 
Delano 

Merry-go-round and mechanical race track, C. 
Shoettle 

Metal plate doubling machine, W. L.Jenkins — 

Mould. See Butter mould. 

Mould forming apparatus, sand, S. J. Adams 

Mould material and moulds, manufacture of. S. 
J<,)hnston 

Moulds, cores, etc., material suitable for, S. 
Johnston 

Monkey wrench, J. L. Whitehead 

Motor. See Spring motor. 

Alud guard and robe holder, T. A. Lotz 

Music leaf turner, Griffin & Sbuler 

Napkin ring and holder, J. S. & W. W. Hoagland 

Nozzle, A. W. Joy 

j Nut lock, W. Scherer 

Oar lock, Boak & Erickson 

I Office indicator, Gearhart &■ Markie 

•il burning apparatus, W.H.Wheeler 

I on wagon tank, G. W. Gooding 

, Oven, baking, G. R. Moon 

i Overshoe, A. L. Rickman 

I Pan. See Bake pan. Baking pan. 

I Paper bag machine, E. E. Claussen 

! Paper sheets, machine for dampening, Hess & 

; Ilutchins — 

' Pavement, R. J. Carson 

Pavements, floors, etc., structure such as, V. & 
G. Jetley 

Pen, E. Kempshall 

Pencil sharpener. Cole & Kinsman 

Piano, R. S. Bow en 

Pin. See Husking pin. 

Pipe. See I'obacco pipe. 

Pipe coupling, W. M. Coff'ee 

Placket fastener, K. W. Leaf 

Plant protector, D. N. Simons 

Plow, C. H. Kimmal 

Plow disk, D. T. Meneley 

I'low point, H. Matthies.. 

Pocket book. T. U. Weidemann 

Poison distributer, F. L. Rich ter 

Poison tn plants, apparatus for spraying, F. O. 
Blake 

Poke, animal, V. N. Noel 

Post. See Fence post. 

Post and brace, combined, J. B. Yohn 

Potato bug catcher, R. C. McClarran 

Precious metals from rebellious ores, extracting, 
J. Wooiford 

Press. See Stone press. 

Pulley block, Gosnell & Thomas 

Pump, diaphragm, N. A. Wahtola 

Punches and dies, manufacture of, S. D. Hartog, 
Jr 

Purins, making. E. Fischer 

Puzzle, C. W.Carter 

Puzzle, E. T. Young 

Puzzle card and picture exhibitor, M. Rosenz- 
weig 

Pyroxylin compound, R. C. Schupphaus.... 598,648, 

Rack. See Kettle rack. 

Radiator, electric, J. F. McElroy 

Rati joint, bridge, O. T. Bedell 

Had way, electric, M. 1\ A. Kubierschky 

Railway gate, J. W. Parsons 

Railway switch, automatic. J. H. Garner 

Railway tie, combination, VV. F. Bond 

Railway tie, metal, P. Bogler ". 

Rake, F. J. Aubeuf 

Rasp cutting machine, J. Turner 

Ratchet wrench. J. Gilbertson 

Receptacle for packing and forwarding provi- 
sions, R. Amsinck 

Reciprocating engine, K. F. \V. Henschel 

Refrigerating apparatus. H. Auman 

Refritrerating machine, AI. Reid 

Register. See Cash register. 

Regulator. See Feed water regulator. 

Rheostats, (slectric heaters, etc., manufacturing, 
H. W . I^eonard 

Ring. See Napkin ring. 

Rotary engine, AV. Aab 

Rotary engine, I-ocke & Anderson 

RowlocU. J. J. Council 

Kuitber treating, B. G. Work 

Ruler, sectit)n. F. B. King 

Sandpapering machine, C. 11. Driver 

Sash balance, IT. A. Pischke 

Sash balance and fastener, Wallace & Hilton 

Sash f nstcnor, B. h\ Cornell 

Sasii fastener. \V. Zaehringer 

Sash lock and lifter, P. Marshall 

Sash, winiUnv, A. Ruman 

Saw, scroll. A. Jones 

Seaweed. Iroating, A. Krefting 

Seat. See Vehicle seat. 

Seat. Cadman & Malley 

Separator. See i^leani separator. 

Shaipeniiig nnichine. knife, Nielsen & Thomsen.. 

Shelf sup)ii)rt. .1. H.Ostertag 

Ship fng (iisix'lliny apiiaratus, H. N. H Lugrin... 

Shovel and sifter, L. D. McFlroy 

Skirts, etc., device for f^tispending or holding, B. 
M. Peach 

Smelting furnace. .1. Kennedy 

Soda fountain cooler. H. J. Allen 

Soldering inachiiie, can, fj. P. Holden 



598,7,17 
598,737 

598,496 
598,868 
598.787 

598,541 
598.762 



598,774 
598,61K 
598,41*5 
598.549 
598.843 
5«e.,^%J6 
598,510 
598,822 
598,820 
598,848 



598,558 

598,652 
598,623 
598,807 



598,714 

598,647 
598,603 



598,758 
598,744 

598,521 
598,761 

598,825 
:>98,622 
598,8t!2 

598,792 
598,77? 
598,704 
598,615 
598,t;77 



598,726 



598,562 
598,697 

598,733 
598,642 
598.812 
598,582 
598,5;i4 
598,660 
598.706 

598,722 



598.687 
598.8115 
598,808 
598,810 

598,682 
598,801 



11,649 

598,6tf6 

598,520 
598,773 
598,884 
598,(145 
598,003 
598,723 
598,681 

598,861 

598,750 
598,603 

598,492 

598.633 



598,632 
598,588 

598,794 
598,779 
598.870 
598,873 
698,747 
598,847 
598,673 
598,667 
598,599 
598,570 
598,816 

598,497 

598,628 
598,670 

598.631 

698,730 
598.770 
598,693 



598. .«57 
598.«]! 
598.821 
598,874 

598.799 



.^98.614 
598. 8M 
598,815 

598.846 
598,740 



598.8.33 
598,532 



598,867 
598,502 
598,855 



598,537 
598,649 

598.639 
5it8,844 
598,731 
598, (W5 
598.626 
598,764 
598,692 
598,6i)0 
598,585 
598,609 

598,7,->7 
598,515 
598,(;21 

598,814 



598,568 

598,(;i9 
698,793 
598,595 
5fl8,jx*i0 

598,875 
598, (i7 1 
598,574 
598.880 
598,6!»fi 
598.75(1 
698,797 
598,644 
598,729 
598,790 

598,557 

598,80(i 
598,742 
598,636 
598,739 

598,573 
598,709 
598,551 
598,565 
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Soldering machine, side seara can, A. Jobnson 598,518 

Sounding lead, S. H. Currie 598,725 

Speed changing device and indicator, P. J. llun- 

ser 598,817 

Spinning machine spindle and apiudle support, 

L. W. Campbell 598,669 

Spoke, metal, VV. G. Allen 61*8,620 

Spring, E.J. Hess .598,5Hi 

Spring and spring cushion, (i. 11. Ahllorn 598,493 

Spring motor, L. H. Moutross 598.529 

Sprinkler, J. T. Higbee 598,(1U1 

Sprinkler plugs, protector for fusiblo. K. 1''. Steck 598,683 
Sprocket wheel for bicycles, etc, expansible, J. 

M.Cleland 598,(554 

Stacker blower, straw, S. H. & D. Gars t 598.885 

Stairway, moving, J. M. Dodge 598,772 

Steam engine. C- H. Gifford 5iJ8.tJ27 

Steam separator. A. Iter 598,680 

Steam trap, A. Stucki 598,824 

Stone press, artiflcial, W. Cariua 598,854 

Stones, machine for picking up, A. J. De Witt 598,699 

Stove, gas, W. S. Alter 598.55'.? 

Stove, heating, C. Barnharl 598,b4U 

Stove or range. Will & Clunies 5y8,.i4i^ 

Switch . See Electric switch . Electric time 
switch. Railway switcli. 

Switch stand and lock, J. G. Sorenson 598,751 

Table. See Whist table. 

Tandem, H. M. Hunt 598.872 

I'ank. See Oil wagon tank. 

I'elephone pay station, coin-controlled, W. Gray. 598,610 

Tie. See Railway tie. 

Tiles and apparatus therefor, manufacture of, 

W.Hewitt 598,781 

Tin plate mill attachment, R. W. Hughes 598,784 

Tire bolt cli pper, J. L. Green 598,778 

Tire bolt wrench, L. C. Wiley 598,831 

Tire, pneumatic, J. M. Lucas 598,613 

Tire, pneumatic wheel. U. 1*. Smith 598.823 

I'ire protector. Cross & Wrede 598,559 

Tire pump, automatic bicycle, J. H. Schwone 598.748 

Tire, resilient, A. Birnbaum 598,763 

Tires from vehicle wheels, machine for remov- 
ing, A. Miller 598,73C 

Tires, means for detecting punctures, leakage or 

porousness in pneumatic, 'J'. Rowley 598,577 

Tires, repairing plug and patch for pneumatic, R. 

N. Tucker 598.650 

Tobacco pipe, G. A. Hynds 598,708 

Trap. See Insect trap. Steam trap. 

Trolley, electric street car, J. T. Himmeger 598,661 

Trolley head, H. W. Smith 598,580 

Trousers, W. H. Marsden 598,604 

Ti-uck, car, B. W. Tucker 598,«51 

Type, W.Litchfield 598,524 

Typewriting machine, B. A. Brooks 598,653 

Typewriting machine, A. B. Dick 598, 2 

Umbrella, self-closing, W. W. Trimpi 598,828 

Valve controlling apparatus, F. T. Mueller 598,571 

Valve for siphon beads, spigots, etc., F. C. Schra- 

der 598,578 

Valve remodeling device, C. E. Huxley 598,662 

Vehicle fender, W . Clayton 598,769 

Vehicle seat, H. M. Clark 598,695 

Vehicle wheel, C. M. Currey 598.771 

Velocipede, G. J. Scott 598,819 

Velocipede, ice, E. Beaudin 598,760 

Velocipede saddle, Crossman & Powell 598.858 

Vt; tiding machine, J. H. Volkniaun 598,545 

Viissel, collapsible, P. Lochmann 598,676 

w'iidding, machine for surface sizing, G. V. B. 

Clark 598,608 

NVagon or carriage step, E. George ,. 598,506 

Wastiing machine, H. C. Atkinson 598,759 

Washing machine, L. Baird 598.839 

Washing machine, A. S. F'ridolph 

Washing machine, S. Hartridge 

Watch dial fastener, J. F, Lindvall 

Watch, stem winding and set:ing, S. Lesnick 

Water purifier, E. Lind 

Water wheel, D. Morgan 

Well cleaning device, oil, W. C. Edwards 

Well tubes or casings, cutting and joint indicat 

ing device for, S. W. Munn 

Well tubing lifting device. O . S. Michael 598,527 

Welt beating machine, French & Meyer 598,727 

Wheel. See Bicycle wheel. Cog wheel. Sprocket 
wheel. Vehicle wheel. Water wheel. 

Whip socket and rein holder, M. 'V. Howland 598,871 

Whist table, W. P. Morrissy 598, 03 

Winding mechanism, thread, S. W. Wardwell,Jr. 598,587 
Windlass clamp device for raising wagon beds, 

A. W.Jackson 598,886 

Window bracket, S. G. Dean 598,860 

Wire gate tightener, W. C. & E. A. Bennett 598.494 

Wire stretcher, C. A. Nelson 598,641 

Wire tightener, S. A. Rhodes 59S,746 

Woven fabrics, device for separating and remov- 
ing threads from, A. G. Leenard 598,732 

Wrench . See Combination wrench . Monkey 
wrench. Ratchet wrench.- Tire bolt wrench. 

Wrench, E. P. Gaines 598,504 

Wrench, L. Holford 598,783 

Wrench or holding device, F. Barrell 598,591 



^^DpcrixscmcTits. 



"Ttt»£ell$*flb0ttt*C00l$" 



ORDINARY RATES, 

Inside Fage, each insertion. - 7a cents a line 
Back Fa^e* each insertion, - - $1.00 a line 

t^"For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings luay bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the ftillowing week's issue. 




Am Foot power 

otar * ^"^^■■■. 

...cutting 
I alhae Automatic 
kdlllCO Cross feed 
9 and 11-inch Swing. 

New and Original Features, 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
695 Wattt St., Seneca Falls. N,Y 



THE COPYING PAD.-HOW TO MAKE 

andhowtouse; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
4:tN. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



.POWER & FOOT SHAPERS.PLANE.RS. DRILLS 
I A^^UJir ie MACHINE SHOPOUTFITS. TOOLS 

^Hi>% I nbO* AND SUPPLIES. CATALOGUL THE^L 
SEBASTIAN LATHECO. 120CULVERT ST. CINCINNATI.O.I 



, 598,597 
598,869 
, 598,523 
, 598,522 
. 598,635 
. 598,802 
, 598,700 

8,805 



DESIGNS. 



A College Education for 7 Gents a Day 

Improve your condition. 

Thorough courses, by mail, in Me- 
chanical, Steam, Electrical, Civil, 
and Sanitary Engineering- Me- 
ciianieal Drawing and Machine 
Design easily learned by our meth- 
ods. Small tuition fees -cash or 
monthly installments to suit your 
convenience. Courses in the Home 
Schools of Art, Architecture and 
Trades. Write for free S. A. Circu- 
lar^ containing sample instruction 
and question pages, list and prices 
of courses, sample of mechanical 
drawing plate, etc. State subjects 
interested in. Special inducements 
to those enrolling noiv. 

THE UNITED CORRESPONDENCE SCHOOLS, 

F. W. BWA LD, 6en. Mgr. 164, 156, 158 5th Ave., New York 




(Ualwortb^s 
$olia 
Die Plate 




standard 



8^* Price List on application to 
WALWORTH MFG. CO., 20 Oliver St., BOSTON, MASS. 




LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Send for Illus. Catalog. 
W. F.& Jno. Barnes Co. 
1999 Ruby Street, 
RocKFORD, III. 



Badge, J. T. Bailey 

Bicycle pump body, D. B. Smith 

Bustle, D. H. Warner 

Cabinet, writing table, J. L. Kerstetter 

Carpet, E. A. Crowe 28,278 to 

Cigar boxes, ornamental print or pattern for, C. 

A. Speakman 

Condiment holder, C. A. Cuppia 

Cover for vessels or pans, H. A. Bowers 

Display rack, M. V. Shaff 

Filter cap, W. P. M. Braun 

Garden implement, A. R. Fontes 

Hat marker, J. N. Harson 

Knob for vessels, C. A. Cuppia 

Scale beam, M. H. Hansen 

Shoe upper, J. H. Clappison 

Spool or reel frame, A. Scherrer 

Square and miter, try, J. A. Traut 

Stocking, A. Sessler 

Trap fixture, C. H. Moore 

Umbrella and cane support, W. Walker 

Vapor burner, H. Ruppel 

Wagon box, speed, W. B. White 

Wrench, S. T. Freas 



TRADE MARKS. 



28,256 
28,271 
28,275 
28,262 
28,280 

28,257 

28,2.59 

28,261 

28,26,H 

28,267 

28,273 

28.263 

28,260 

28,266 

28,277 

28,272 

28.265 

28,2- 

28,268 

28,2c4 

28.2. 9 

28,274 

28,270 



6a$ Blast Turnaces 

GAS PRODUCERS %i 

AND 

PRESSURE BLOWERS. 

For Illustrated Pamphlets, apply to 
AMERICAN GAS FURNACE CO. 
23 John Street. NewYork.N.Y. 





Baking powder and yeast, Allen Brothers 31,216 

Beverage, food, H, J. Bradbury 31,220 

Bicycle seat posts, J. N. Smith & Company .^1,241 

Rlood purifier, vegetable, W. S. Burkhart 31,225 

Boilers, scale removing compounds for steam, E. 

C. Smith 31,230 

Chocolate, powdered, Hance Brothers & White 31,219 

Clasps, E. G. Tebbutt 31,237 

Drugs for treatment of diseases of the lungs, 
throat and air passages, mixture of. Valley 
Drug Company ai.227 

Dry batteries, Non-Polarizing Dry Battery Com- 
pany 

Elastic gorings, cords, braids and narrow webs, 
Glendale Elastic Fabrics Company 31,213, 

Flour, wheat, Larkin Sons 

Harmonicas, F. Strauss 

Herb tea. Brown Medicine Company 

Honey and wax, J. E. Hetherington 

Horse tail holders, M. D. Saxe 

Ink, indelible, Thaddeus Davids Company 

Lubricating grease. Inland Oil Company 

Medical preparation, Cowart, Justice & Company.. 

Medicinal preparation, J. H. Zeilin & Company 

Paper, photographic, Nepera Chemical Company.. 

Pear trees, scions of pear trees and pears. Pioneer 
Nurseries Company 

Photographic developers, firm of J. Hauff... .31,235, 

Plaster, plaster of Paris, cement, cement plaster, 
hydraulic cement and analogous compositions 
and compounds, C. A. Brockett Cement Com- 
pany 

Puzzle, W. F. Homman 

Remedies for external use and also for internal 
use as a tonic, proprietary, Chester Kent & 
Company 

Silks, William Skinner Manufacturing Company.. 

Soda, cream ice, confection tablets and cocoa ren- 
net tablets, cream, J. D. Frederiksen 

Soda water, concentrated flavoring sirup for, J. M. 

Riesenman 

•vringes, S. H. Jenkins 

Tobacco, plug, twist, smoking and finecut. Brown 
Tobacco Company 



31,240 

31,214 
31,217 
31,243 
31,223 
31,218 
31,242 
31,232 
31,231 
31,224 
81,228 
31,234 

31,233 
31,236 



31,229 
81,238 



31.226 
31,212 



31,221 
31,239 



A TELEGRAPH OPERATOR'S 

WORK IS PTiEASANT 

pays good wages, and leads to the 
uighe!§t poHitions. We teach it 
t|Uickly and start our graduates 
in telegraph service. TExpenses 
low. Established 26 years. Write 
, for Catalogue. 

IVALEN TINES* SCilOOI. OF TELEGRAPHY, 
No. 6 mill St., JaDesvllle, Vila. 



Queen's Patent "Triple Plate" 
Toepler-Holtz Electrical Machine. 




Every Mechanic, Metal Worker, or 
person interested in Machinery Sup- 
plies should have our new 1897 Tool 
Catalogue. It contains 710 pages, size 
10?igx7i^, and is an exhiustive and 
instructive list of all tools that may 
be required. Handsomely bound in 
cloth, express paid on receipt of $1. 
Money paid for book will be refund- 
ed with first order amounting to $10 
or over. Send stainps or money order. 

MONTGOMERY &C0. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 

105 Fulton Street, New York City. 



ACETYLENE APPARATUS 

Acetylene number of the Scientific America ^ Sup- 
j'LfciMbNT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. < ontained in 
Scientific American Supplement, No. 1057* 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address.. Munn & Co., 361 Broadway, New York. 



pe:fiance: machine works 

DCriANCE.. OHIO. U.S.A. 

J* HUB, SPOKEl.-'il 
WHEtL.BENDING, 

WAGON, CARRIAGE 
'K AND HOOP ~y^ 
» MACHINLRY. 

P.Tt-T«.«r'[,^»FB SEND FOR CATALOGUE! 




ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

(rand drill CO. 1 

Send for Catalofiue. 1 00 Broadway, New York. 



The Coburn Patent Trolley Track 

Barn Door Hangers 

Impossible for door to jump the track. 
Very simple and cheap to apply. 
B®^ Send for Book. 

THE COBURN TROLLEY TRACK MFG. CO., 

HOLYOKE, MASS. 




. . Physical and School Apparatus , 

INDUCTION 

^vJ I L O for experi- 
ments in X rays and 
other electrical work, 
iW Catalogue Free. 
E. S. RITCHIE & SONS, Brookline, Mass. 




HANI> DYNAMO $2.75 

Price with Incandescent Lamp at- 
tached. $3.50. For schools, young 
experimenters, etc. Weight 7 lbs. Will 
run two 1-candle power lamps. Can be 
used as a Medical Battery in cure of 
Rheumatism, Neuralgia. Numbness, 
etc. A practical machine, not a toy. 
Rings Bells on Telephone Circuit 3 
miles long. No danger. A child can 
handle it. Book telling " How to make 
a J4-horse-power r>ynamo or Motor," lOc. Catalogue 
Free. BUSIER PUB. CO., I.ynii. Mass., BoxB. 




IT SIMPLIFIES DIFFICULT WORK 

There are many unirfue features in 
our Haud and Power Pipe 
Threading and CuttinKMachine 

It haaour standard Adjiuitable Quick 
Openint: and Closing Die Head with 
convenient ''cam " movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe beinp^ cut and closed instantly 
and positively. Send for Catalogue. 
THE MERRELIi MANUFAC- 
TURING CO., 501 Curtiss St., Toledo, Ohio 





C an b e used a t all 
times of year and in 
all kinds of weather. 
Prices range from $25 
to $50. It^" Circular 
on application. We 
carry a complete line 
of Electrical and 
Physical Instruments 
and Apparatus. 

QUEEN & CO.. Inc. 

101 1 Chestnut St. 

Philadelphia, Pa. 




ROUND OR SQUARE BASE 

SKINNER 
ImjproTed PLANER 
CHUCKS, Heavy stronBTg 
accurately made. Greateri 
capacity than any other* 
chuck. Set screws of cruci- 
ble steel Atl nuts case- 
bardened l>rop forged steel 
wrench with each chuck. 
Holds straight or taper 
work. Can be instantly ad- 
justed from to greatest capacity. 
SKINNER CHUCK CO.. Church St., New Britain, Conn, 




A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canntlian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
?oing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will be a little more. For fwll 
Instructions address Munn & Co., 361 Broadway, New 
York. Oth^r f oreiKn patents may also be obtfunea. 



ROTARY PUMPS AND ENGINES: 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings snowing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements I 109, llio, 1 1 1 1. Price 10 cents 
each. F'or sale by Munn & Co. and all newsdealers. 



DROP "FORGING 

Send us Mode.ls to figure on. 

OuRWORR:S EQUAL TO THE BE5I DONE IN THIS COUNTRY. 

None. BUT skillful hands elmployeo- 
BAGNALL-LOUD BLOCK CO. 

— f— 162 CO/W/WERCIAl. ST. — 5— 

BOSTON, MASS. 



NICKEL 

AND 

Electro-Plating 

ApDaratns and Dauriai. 

TBB 

Hanson &VanWinkle 

Co., 

Newark. N.J. 

136 Liberty St., N. V. 

, 35 & 37 S. Canal St., 

Chicago. 



EDGE TOOLS-*^ 

are often nearly ruined by using a grind- 
stone not adapted to the worlt. Our 
quarries produce a large variety of grits 
suitaole lor grinding ai:y tool. 

B^" May we send you our CaUilogue, 
which will give you som,e information ? 

GRAFTON STONE COMPANYy 
No. 80 River Street, Grafton, Ohio 





$5 Printing Press 

Prints your own cards, labels, etc 
Larger press for circulars or small 
newspaper, $18. Everything easy by 
printed rules sent. Catalogue for 
stamp. KEIiSEY *fe COMPANY, 
t'actory 4, Mer i den. Connect c i^t. 

EDI SON PHONOG RAP HST^ii styles^ 
TAINTER GRAPHOPHONES, am styles 

Complete stock of records, and full line of supplies, 

for both machines. 

36 Page Illustrated Catalogue, free. 

The Edison Phonograph Co.. 427 VineSt., Cincinnati, 0. 




DRILLING MACHINES of 

all kinds and sizes, for 
drilling wells for house, 
farm, City and Village 
Water Works, Facto- 
ries, Ice Plants, Brew- 
eries, Irrigation, Coal and 
Mineral Prospecting, Oil and 
Gas, etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 

^^ Mention this paper, 
LOOMIS & NYMAN. Mn. Ohio. 



A 



50 



For$'.2 downandSii a month WE GIVE 
A N EDUCATION IN THE THEORY OF 

Marine Engineering 

Bookkeeping, Steam Locomotive, Gas, Traction, 
or Civil Engineering; Refrigeration: Mechan- 
ics; Machine Design; Mathematics; Physics: Or- 
ganic and Inorganic Chemistry, Oualitattve and 
Quantitativ e Analysis ; Civil, EI ectricaL Median- 
ical. Bridge, Railroad, Municipal, or Hydraulic 
Engineering j Electrical Power a nd Lighting; 
Electrical! .-, nnttnnm i Sheet Metal 
Wiring and! A% GOURSES I Pattern 
Bell ^^^r.^..l^O UUmiOtO lnT-t.ffiT.cr. 
Electrical Railways, Surveying and Mapping; 
Metal, Placer or Coal Mining; Assaying and 
Blowpiping; Prospecting; Architecture; Sani- 
tary Plumbing, Heating and Ventilation, Archi- 
tectural Design; Highway Construction; Archi- 
tectural or Mechanical Drawing ; Stenography; 
English Branches. 

ALL WHO STUDY 

Guaranteed Success. 

We have helped thousands to 
better posltionsand salaries. Cir- 
cular Free StaU subject you wish 
to study. 

The International Correspondence 
Schools, Box 942, Scranton, Pa. 








HARDENED EDGE | 

STEEL SQUARES # 





f THE 
L.S 



Warranted accurate. Not graduated. 
1 inch, $1.50. 2 inch, $2.00. 3 inch, $2.50. 
Also 4}4, 6. 9, and 12 inch sizes. 
i:^" Caialogiu of Pine Tools free. 



STARRETT 9°h. 



Athol, rs^l 



ENDOSCOPY.— A VALUABLE PAPER 

on the use of X rays in medicine: 7 illustrations. Sci- 
entific American Supplement 1 l*,iSS. Price 10 
cents. For sale by Munn & Co. and all newsdealers. 



■^^-^^^^■^^■^.^.^■^■^■^ 

^I^ Interested in Cypewriters? W. 

•^* If SO, you should know all about •"• 

fm\ the latest improvements. The f^j^ 



J}5 Smith premier 



(f> 




Typewriter 

l9 the t-cadcr in Xmprovcmctits. 

This company has issued an Art Catalogue containing 
much of value. It is free. Send for one. 

Cbc Smith premier Typewriter Co., 

Syracuse, N* T- d. S, H. 

Branch Offices in 42 Principal Cities in the 
United States and England. 



There is Satisfaction in it 

Those who pay tbelr money for the 

No. 2 HARTFORD 

have the comfortable feeling which comes 
to all who receive their money's worth. . . 

THE HARTFORD TYPEWRITER CO.. Hartford. Conn. 




The most handsome, neatest, quickest and most easily 
acquired ornamental lettering. Based on mathematical 
principles, anybody can learn it in a few hours from the 
Methodical Textbook to Round Writing, complete with 
an assortment of 25 single and double pointed pens, 
postpaid, 11.10. The most practical system of lettering 
for maps, plans, book headings, insurance policies, di- 
plomas, legal documents, price tickets, etc. 
KEUFFEL & ESSER CO.. 44 Ann Street. NEW YORK. 



If You Want the Best Lathe and Drill 




CHUCKS 




BUT 

WESTCOTT'Si 

Strongest I 
Grip, Great- | 
est Capacity ^ 
and Durabil- 
ity, Cheap and Accurate. 
Westcott Chuck Co., Oueida, N, Y., U. S. A. 
Ask for catalogue in English. French, Spanish or German. 
First Prize at Columbian bs position, ' 

Buy Telephones 

THAT ARE GOOD--NOT " CHEAP THINGS." 

The diflFerence in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are botli good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-264 South Cllntnn St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 




© 1898 SCIENTIFIC AMERICAN, INC. 



